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. SUMVARY

This study is a contribution to the understanding of quantitative
seasonal changes of eggs and larvae of fishes and shellfishes of ngjor
econonic significance in Lower Cook Inlet. Early life history stages
of inportant conponents of the food webs of Lower Cook Inlet, Kachemak
Bay, and Kanishak Bay have been identified. Tenporal and spati al
dynam cs and distributions of inportant ecosystem conponents, the ich-
t hyopl ankters and meropl anktoni ¢ stages of shrinps and crabs, have been
tabul ated, depicted, and described. Tinming and use of specific areas
within Lower Cook Inlet by early life history stages of fishes, shrinps,
and crabs have been tabul ated, depicted, and eval uated.

1. I NTRODUCTI ON

A Nature and Scope

This study was planned as a reconnai ssance-|evel survey of early
life history stages of fishes, shrinps, and crabs in Lower Cook Inlet.
The study was intended to obtain know edge of the quantitative tenporal
and spatial changes in conposition of doninant organisns.

B. Obj ecti ves

The objective of this study was to use MARMAP nmethods to contribute
to an understanding of quantitative seasonal changes of eggs and | arvae
of fishes and shellfishes of major econom c significance in Lower Cook
Inlet. Specific objectives are:

1. ldentify early life history stages of inportant conponents of
the food webs of Lower Cook Inlet, Kachemak, and Kani shak Bays.

2. Describe tenmporal and spatial dynami cs and distributions of
these inportant ecosystem conponents, specifically ichthyoplankters and
meroplanktonic stages of shrinp and crabs.

3. Evaluate timng and use of specific areas within Lower Cook

Inlet and its bays by these early life history stages of fishes, shrinp,
and crabs.
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[ . CURRENT STATE OF KNOWLEDGE

An annotated literature review has been conpiled (Tables 1, 2,
and 3) of references relevant to species in the Lower Cook Inlet
meroplankton. Mst of the references, nmany dealing with areas outside
Cook Inlet waters (Appendix A), have been used to identify the fish eggs,
fish, crab, and shrinp larvae of commercial or ecosystem inportance

Meroplankton research in Kachemak Bay, Lower Cook Inlet, and Kam-
ishak Bay is relatively recent, coinciding with current interest in
petrol eum exploration. Damkaer (1977) studied the hol ozoopl ankton in
this region, so did not identify comrercially or ecosysteminportant
decapod | arvae or planktonic fish eggs and |arvae.

Haynes and Wng (1977) studied the king crab (Paralithodes
eamtschatica), bunpy shrinp (Pandalusgoniurus}) and northern pink shrinp
(Pandalus borealis) distribution and abundance in Inner and Quter Kachenak
Bay. Their observations suggest that the major releasing sites for King
crab and the two species of pandalid shrinp are in the central and south-
ern portions of Quter Kachemak Bay. The greatest abundance of stage I
| arvae of king crab and bumpy shrinp occurred during the May 10-13 sanpling
period. Larvae of northern pink shrinmp were apparently released earlier,
since 59% of the larvae collected during May 10-13 were already stage I1I.

In studies of post-larval king crab by Sundberg and C ausen (1977)
in the Kachenak Bay area, the greatest nunber of crabs collected by
skimrer traw and suction dredge occurred along the shoreline between
Anchor Point and Bluff Point, the northern border of Quter Kachemak Bay
and they were associated with water less than 27 m rocky substrates
and abundant epifauna.

Al aska Departrment of Fish and Game (1975), Barr (1970), G eenwood
(1959), and Ronholt (1963) have each reported on the comercially
i nportant species of shrinp and crabs in the Kachenak Bay-Lower Cook
Inlet area.

A recent conprehensive summary of literature pertaining to the

effects of petroleum on marine organi sms and environnents i s Malins
(1977).

Iv. STUDY AREA

The study area is Lower Cook Inlet, A aska. The sanpling station
| ocations were nore widely spread in 1976-1977 than in 1978 (Figures
1, 2a and b, Tables 4 and 5).
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v. SOURCES, METHODS, AND RATI ONALE OF DATA COLLECTI ON

Al sanples of early life history stages of fishes, shrinps,
and crabs were taken from project vessels in and near Lower Cook
Inlet, Alaska. All seasons were sanpled at 10 station |ocations
from6 April 1976 to 26 February 1977.  Spring, summer, and autum
were sanmpled at 32 station |ocations from19 May to 27 Septenber
1978.

In 1976-1977, 10 routine sanpling l|ocations were established
in the Lower Cook Inlet region (Figure 1). Seven cruises were made
from April 1976 through February 1977, bad weather prevented sanpling
four stations (Table 6).

Pl ankt on sanpl es were obtai ned by using open bongo nets in
doubl e- obl i que haul's using MARMAP! nethods. The dianmeter of the
nets was 60 cm and the nesh sizes were 333 and 505 um. The vol une
of water filtered was estimated as the product of the area of the
net opening and the distance neasured by a calibrated flow neter in
the mouth of each net. The assunption was inplicit that the effi-
ciency of filtration was 100% |f one flow neter failed, the other
meter reading was used; in two instances, when both neters failed
an estimate was made using the duration relative to other hauls.

The sanmples were sorted to renove fish eggs, fish larvae and
juveniles, shrinps, and crabs. In nost cases the entire sanple was
exam ned; subsamples were taken when organisns in a group were very
abundant .

The organisnms were identified to the | owest practicable taxonomc
category and life history stage. The concentrations of the organisns
were recorded and reported in data submissions destined for the
Nati onal COceanographic Data Center, as abundance per cubic neter,
with a nminimm concentration of 0.001

The concentrations of organisns taken with paired 333 and 505 um
nmeshes did not appear to differ as mght occur with extrusion of
smal | organisms or with escapement of large organisns (Figure 3).
Therefore, the catches of the paired nets for each haul were conbined
as the geometric means of the two concentrations. Those nean con-
centrations per cubic meter were transformed, based on the depth of
each sanple, to abundance per 10 square neters for graphical and
tabul ar presentations (Appendix B). The nean concentrations were
also transformed to abundance per 1000 cubic neters (Appendix C).

“Smith, Paul E., and Sally L. Richardson. 1977. Manual of nethods
for resource survey and appraisal. Southwest Fisheries Center.
Adm ni strative Report No. L3-77-11. 233 pp.
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A rule for rounding was used such that any observation greater than
O was rounded up to 1.

The geonetric nean abundance per 10 square neters was plotted
at station locations for each season for abundant groups of fishes,
shrinps, and crabs (Appendix D). The appropriate life history
stages were sumred within each station and the geometric nean
conput ed over cruises for the spring and summer seasons in which
more than one cruise was made.

The annual abundance per 10 square meters was plotted at
station locations for abundant groups of fishes, shrinps, and crabs
(Appendix E). The annual abundance was conputed as the sum of
organi sms in specified categories within each station over seven
crui ses.

In 1978, 32 station |ocations were sanpled between 19 May and
27 Septenber in Lower Cook Inlet. Three station |ocations were in
I nner Kachemak Bay, 9 in CQuter Kachemak Bay, 11 in Lower Central
Cook Inlet, and 9 in Kami shak Bay (Figure 2b). Seven cruises were
made; bad weat her prevented sanpling sone station |ocations on all
cruises (Table 7).

In 1978, two vessels were used. The Humdinger is a 37-foot
troller, chartered by OCSEAP and used in open water stations; the
Whaler is a 21.5-foot boat. Zooplankton and ichthyoplankton were
sanpl ed during nost cruises on board the Humdinger with a bongo net
ina doubl e-oblique tow. The bongo net consisted of a doubl e-nouthed
frame, each mouth with an inside dianmeter of 60 cmand a nouth area
of 0.2827 m?, made of fiberglass and wei ghing about 95 Ib. A 50-1b
cannonbal I weight was attached to the bottom of the frane. A 505 um
mesh net with an open area ratio (OAR) of 8:1 and a 333 um nmesh net,
8:1 AR, were attached to the frane. PVC collecting cups and collars
were attached to the cod ends of each net.

Begi nning on 13 August, additional sanples were taken at each
station with a neuston net. The neuston net consisted of a stainless
steel box frame with a mouth opening 50 cm wide by 30 cm (area 0.15 nf),
wei ghing about 25 Ib. A 505 um nmesh net with 8:1 OAR was attached to
the frame.

A Hydro-Products winch was used to deploy the nets on the Humdinger.
The winch did not have a power-out capability, so the MARVAP-required
depl oynent for bongo nets of 50 m/min was estimted. There was a
30-second sinking time and a retrieval rate of approximtely 40m/min,
the slowest speed the winch would operate without stalling. Ship
speed was adjusted to seek a 45° wire angle during sinking and re-
trieval. Towing speed was approximtely 2 knots. Sanpling depth was
generally within 10 m above the bottomto the surface. The fishing
depth of the net was determ ned by the product of the cosine of the
wire angle at depth and the anount of wire out. Volumes of water
filtered were estimated using ship’s speed until the 11 August cruise,
when a flow neter was attached in each mouth opening of the bongo
frame.
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A 20 cm dianeter bongo net with mouth area 0.0314 nfwas towed
froma davit mounted on the port side of the Whaler. The net franme
was simlar in construction to the 60 cm bongo, but smaller scale
and made of PVC plastic pipe. On one cruise, four inshore stations
were sanpled using nets with meshes of 165 um and 333 um. New nets
of 505 um nesh were used thereafter. A small Hydro-Products w nch
was nounted forward. A 10-1b lead weight was attached to the end
of the line below the net. The drumis free-wheeling on the winch
so wire was played out at approximately 50 m/min by controlling speed
with the hand brake. The net was towed at the slowest speed the
engi nes on the Whaler could be idled, about 2 knots. Retrieval rate
was approxi mately 30 m/min, the slowest speed the winch would run.

Ot her procedures were sinmlar to those of the 60 cm bongo net.

Nets were washed down on board the Hwmdinger with a hose attached
to a lowpressure salt water punp, while those aboard the Whaler were
washed by pouring seawater over them  Sanples were preserved on board
the vessels with sodium borate buffered 4% formalin. Wthin 24 hours,
sampl es were represerved with a fresh solution of 4% formalin, propy-
| ene phenoxytol, and propyl ene glycol.

The catches of fishes, shrinps, and crabs by bongo nets at each
station location on each cruise have been expressed as abundance per
10 nifor graphical and tabular presentations (Appendix F); the
abundance per 1000 niwas also conputed (Appendix G. The catches
by neuston nets have been expressed as abundance per 1000 ni(Appendi x

H).

The geonetric nean abundance per 10 nfwas conmputed and plotted
for the four |ocations, Inner Kachenmak Bay, Quter Kachemak Bay, Lower
Central Cook Inlet, and Kam shak Bay, at three seasons, spring,
summer, and autumm (Appendix 1). The appropriate life history stages
were sunmed within each |location within each season, including the
several cruises made within a season. Since many sanples were
averaged to produce the means, abundance could be |ess than 0.5 per
10 ni. Abundance less than 0.5 per 10 nfwas considered to be 0.4
per 10 nfand was plotted as the synbol, T, for trace.

Anal ysi s of variance techni ques enpl oyed the termnol ogy of
Snedecor and Cochran! and the conputational programs of Nie et al.’
The abundance data were transforned before the anal yses by adding 1
to each observation and taking the comon logarithm  The probability
level P = 0.05 was used to assess statistical significance.

lsnedecor, George W, and Wlliam G Cochran. 1967. Statistical
Methods.  Sixth Edition. The lowa State University Press. 593 pp.

Nie, Norman H., C. Hadlai Hull, Jean G Jenkins, Karin Steinbrenner,

and Dale H Bent. 1975. SPSS: Statistical Package for the Social
Sciences. Second Edition. MGawH || Book Conpany. 675 pp.
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VI, RESULTS

The results of the 1976-1977 reconnai ssance-|evel survey include
taxonomic |ists and density distribution maps of planktonic eggs and
| arvae of fishes and shellfishes of major economc significance in
Lower Cook Inlet. The taxonomic categories of fishes, pandalid
shrinmp, and comrercially inmportant species of crab |arvae collected
in the Lower Cook Inlet region have been tabulated (Tables 8, 9, and
10). In some cases the early life history stages could not be
identified to species reliably and have been reported in nore inclu-
sive categories. The nore abundant and inportant categories were
selected for further analysis (Appendices B and Q).

The planktonic fish eggs are considered in four nomnal size
categories based on the dianeter of the chorion: |ess than 1 nm
about 1 nm about 2 nm and about 3 mm (Table 11). The fish eggs in
the category less than 1 nmare between 0.73 and 0.88 in dianeter.
The fish eggs in this category are probably Limandaaspera, the
yellowfin sole. They were caught from May through August and were
most abundant in the July sanples near Kachemak Bay and Kamishak Bay.

The fish eggs in the category about 1 mm are between 0.89 and
1.28 mmin dianeter. The fish eggs in this category are probably a
conplex of four fishes: Isopsettaisolepis, the butter sole;
Parophrysvetulus, the English sole; Platichthysstellatus, the
starry flounder; and Psettichthysmelanostictus, the sand sol e.
They were caught from April through August and were nost abundant in
the May sanpl es near Kachemak Bay and Kamishak Bay.

The fish eggs in the category about 2 mm are between 1.30 and
2.54 mmin diameter. The fish eggs in this category are probably
Theragra chalcogramma, the walleye pollock, and three flatfishes
Atheresthes stomias, the arrowooth flounder, Glyptocephalus zachirus,
the rex sole, and Lyopsettaexilis, the slender sole. They were
caught from April through August and were npbst abundant in the My
sanples at scattered locations in the Lower Cook Inlet region

The fish eggs in the category about 3 mmare 2.56 mm and | arger
in dianeter. The fish eggs in this category are Hippoglossoides of
an undeterm ned species, probably H.elassodon, the flathead sole.
They were caught from May through August and were nost abundant in
the May sanples at locations near the nouth of Cook Inlet.

The larvae of Ammodyteshexapterus, the Pacific sand | ance, were
caught from April through May and again in February. These |arvae
were nost abundant in May in Kachemak Bay. No juvenile Ammodytes
were observed.
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The larvae of Clupeaharengus pallasi, the Pacific herring, were
caught in July and August. These |arvae were nost abundant in July
at the nost northern station location. One juvenile herring was taken
in Cctober at the same |ocation.

The | arvae of the Gadidae, the codfishes, are probably Theragra
chalcogramma, the wall eye pollock, and Gadusmacrocephalus, the
Pacific cod. The gadid |arvae were caught from April through July
and were nost abundant in May toward the nouth of Cook Inlet. One
gadid juvenile was taken in August near Kachemak Bay.

The larvae identified as Hippoglossoides sp. are probably one
speci es, H.elassodon, the flathead sole. The |arvae of Hippoglossoides
were caught from May through August and were nost abundant in My
and July in Kamishak Bay and toward the nouth of Cook Inlet. One
juvenil e Hippoglossoides was taken in August near Kamishak Bay.

The larvae of Mallotus villosus, the capelin, were caught on
every cruise except late May. The capelin | arvae were nost abundant
in July and August near Kachemak Bay and Kamishak Bay, but were taken
at all sanpling locations. One juvenile capelin was taken in August
and another in February.

The l|arvae of the fam |y Osmeridae, the smelts, probably include
Thaleichthys pacificus, the eulachon, Spirinchusthaleichthys, the
longfin snmelt, sone small Mallotus, and other snelt. The larvae of
Csneridae were caught on five cruises, but not in April and late Muy.
The osmerid | arvae were nost abundant in July and August and were
widely scattered over the Lower Cook Inlet region. One juvenile
osnerid was taken in February.

The early life history stages of Pandalopsisdispar, the side-
stripe shrinp, were taken on all cruises except Cctober. Stages I,
[, I'll, and IV were represented in the sanples; stage V and juveniles
were not represented.

The early life history stages of Pandalusborealis,the northern
pink shrinp, were taken from April through August. Stages I, II, III,
IV, V, and juveniles were represented; stages VI and VII were not
represent ed.

The early life history stages of the shrinp Pandalusdanae were
taken in July and August. Stages Il and V were represented; stages
1, 111, IV, VI, and juveniles were not represented.

The early life history stages of Pandalus goniurus, the bunpy
shrinp, were taken from April through July. Stages I, IIl, IIlI, 1V,
and juveniles were represented; stages V, VI, and VI| were not repre-
sent ed.

The early life history stages of Pandalushypsinotus, the coon-

stripe shrinp, were taken in May. Stage | was represented; stages I|I,
[11, 1V, V, VI, and juveniles were not represented.
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The early life history stages of the shrinp Pandalusplatyceros
were t aken in February. Stage Il was represented; stages |, IlI,
[V, and juveniles were not represented.

The early life history stages of the shrinp Pandalusstenolepis
were taken from May through August. Stages I, I, I1l, IV, V, and
VI were represented; the juveniles were not represented.

The early life history stages of the shrinp Pandalusmontagut
tridens were taken from April through July. Stages I, Il, and 111
were represented; stage |V and juveniles were not represented.

The early life history stages of non-conmercial crabs of the
category Anomura were taken on all cruises. The zoea and megalopa
stages were represented.

The early life history stages of non-conmercial crabs of the
category Brachyura, the true crabs, were taken from May through
February. The zoea and megalopa Stages were represented.

The early life history stages of Cancer magister, t he Dungeness
crab, were taken from July through Cctober. Stages I, II, IIl, V, and
megalopa were represented; stage IV was not represented.

The early life history stages of Cancer spp. were taken on all
cruises. Stages I, II, [IIl, 1V, V, and megalopa were represented.

The early life history stages of Chionoecetesbairdi, the tanner
crab, were taken from April through October. siges| and Il and the
megalopa were represented.

The early life history stages of Paralithodes ecamtschatica, the
red king crab, were taken from April through July, and again in
February. Stages I, Il, Il1l, and the megalopa were represented.

The nost abundant shrinp was Pandalusgoniurus, with Pandalus
borealis and Pandalus montagui tridens next nost abundant. The non-
comrer ci al Anomura and Brachyura were very abundant, and the snall
Cancer spp. were the nost abundant crabs identified. Paralithodes
eamtschatica was the nost abundant conmercial crab, with Chionoecetes
bairdi next in abundance.

The seasonal density distributions of early life history stages
of selected categories are presented, as abundance per 10 nf, on naps
of the Lower Cook Inlet region (Appendix D).

The four categories of fish eggs are all present in spring and
summer, but absent in fall and winter. The larvae of Ammodytes were
present in winter and spring, but absent in summer and fall. The
| arvae of Clupeaharenguspallasi were present only in summer. The
| arvae of the Gadidae were present in spring and summer, but absent
infall and winter. The larvae of Hippoglossoides sp. were present
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in spring and summer, but absent in fall and winter. The larvae of
Mallotusvillosus were present in all seasons, but appeared npst
abundant in summer. The larvae of Osmeridae were present in all
seasons, but appeared nost abundant in summer.

The zoea of Pandalopsisdispar were present in wnter, spring,
and summer, but absent in fall. The zoea of Pandalus borealis and
Pandalus montagui tridens were present in spring and summer, but
absent in fall and winter. The zoea of Pandalus danae were present
only in sumer. The zoea of Pandalusgoniurus and Pandalushypsinotus
were present only in spring. The zoea of Pandalusplatyceros were
present only in winter. The zoea of Pandalusstenolepis were present
in spring and sumrer.

The zoea of Anomura were present in all seasons, but appeared
| east abundant in the fall and winter. The zoea of the Brachyura were
present in all seasons, but appeared |east abundant in fall. The zoea
of Cancermagister were present in sumrer and fall, but absent in
winter and spring. The zoea of Cancer spp. were present in all
seasons, but appeared nost abundant in sumrer. The zoea of Chionoecetes
bairdi were present in spring and sunmer, but absent in fall and winter.
The zoea of Paralithodescamtschatica were present in winter and spring,
but absent in sumer and fall.

The annual density distributions of early life history stages of
sel ected categories are presented, as abundance per 10 nf, on nmaps of
the Lower Cook Inlet region (Appendix E).

The fish eggs about 1 mmin dianmeter appeared the nmost abundant
size category. Mst eggs appeared in Kachemak Bay and Kamishak Bay.
The larvae of Mallotus villosus appeared nore abundant than the |arvae
of other fishes. The larvae were generally widely distributed.

Stages | and || of Pandalopsisdispar,Pandalusborealis, and
Pandalus hypsinotus appeared nost abundant in Kachenmak Bay. The early
life history stages of Pandalusdanae were few and scattered. The
early stages of Pandalusgoniurus were abundant in Kachemak Bay and
Kani shak Bay. The distributions of Pandalusmontaguitridens and
Pandalus stenolepis were predom nately toward the nouth of Cook Inlet,
bel ow Kachenmak Bay and Kami shak Bay. The early life history stages
of Pandalusplatyceros were relatively scarce.

The zoea and negal opa of the Anormura and Brachyura appeared nost
abundant in central Lower Cook Inlet and | ess abundant to the north.
The early stages of Cancermagister were in Kachemak Bay, but the
| ater stages were taken toward the southwest. The early life history
stages of Cancer spp. were abundant in central Lower Cook Inlet, but
appeared | ess abundant toward the north and outside the inlet, as
wel | as in Kamishak Bay.

Stage | of Chionoecetesbairdi appeared nost abundant in Kachemak
Bay, but stage 11 was taken only toward the south. The negal opa were
wi dely distributed, but occurred nmost frequently in central Lower
Cook Inlet.
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Stages 1 and || of Paralithodescantschatica appeared nost
abundant in Kachemak Bay and Kami shak Bay. Stage IIl appeared nost
abundant in Kam shak Bay. The megalopa occurred at one station
toward the north.

The results of the 1978 sanpling program cover the region from
Kamishak Bay across central Lower Cook Inlet into Kachemak Bay.
That region included nost of the early life history stages of nost
species in 1976-1977. The nore abundant and inportant taxonomic
categories were selected for further analysis (Appendices F, G and
H. The quantitative density distributions of early life history
stages of the selected categories for three seasons in 1978 are pre-
sented, as abundance per 10 nf, on maps of the region (Appendix I).

The tenporal changes over three seasons in species conmposition
and density at each of the four sanpling sites are conpared for fish
eggs, fish larvae, shrinmps, and crabs (Appendix J). The tenpora
changes over three seasons of relative abundance of life history
stages of shrinps and crabs at each of the four sanpling sites are
al so conpared (Appendix K).

Anal ysis of variance techniques were used to examne the statis-
tical significance of differences between the four sanpling sites and
the three seasons (Table 12). The analysis was attenpted for each
t axonom ¢ category of fish eggs, fish larvae, shrinps, and crabs,
but al nost one-half of the categories considered had too few obser-
vations greater than zero to allow the analysis. In general, the
nor e abundant categories were those for which the null hypotheses,
that seasons or sites did not differ, could be rejected. However,
patterns of apparent differences between sites and seasons are evident
for several categories with few positive observations if one considers
any positive catch to be different from zero

Bongo net catches made at the sane location during daylight and
darkness within a 24-hour span have been conpared for fish eggs, fish
| arvae, shrinps, and crabs (Figure 4). No striking day-night differ-
ences are evident.

Bongo and neuston net catches nade at the sanme |ocation and tine
have been conpared for fish eggs, fish larvae, shrinps, and crabs
(Figure 5). The deeper-sanpling bongo net took many nore crabs and
fish larvae than did the surface-sanpling neuston net. The neuston
net seens to have taken nore fish eggs per unit volune sanpled than
t he bongo net.
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VIT. DI SCUSSI ON

A lnportant Species, Inportant Habitats, and Critical Periods

The inportant species in the ichthyoplankton and meropl ankton of
Lower Cook Inlet are primarily those harvested by conmmercial and
sports fishernen (Table 13). Secondarily, sone species are of eco-
system inportance because they serve as food for the harvested species

The harvested fishes common in this study are primarily flat-
fishes, codfishes, herring, and smelts. The harvested crabs are the
Dungeness, king, and snow crabs. The harvested shrinps are coonstripe,
dock, northern pink, side-stripe, and spot. Forage fishes include
herring, sand |ance, and snelts

The habitat sanpled for ichthyoplankton and meropl ankton in this
study was the pelagic domain of open ocean above the sea floor.

The critical periods for habitat use by ichthyoplankton and mero~
pl ankton in Lower Cook Inlet differ between areas, species, and life
history stages within species (Table 14). There was no season sanpled
in which inportant species were not represented by early life history
stages in the plankton.

B. Potential for Inpact from OCS G| and Gas Exploration, Devel opment,
and Production

B.I. Drilling Platforns

B.I.A. Acute Ol Spills

B.I.A.1. Kachemak Bay

B.I.A.l.a. Habitat Location and Type

The habitat in which ichthyoplankton and neropl ankton occur is
the pelagic domain of open ocean above the sea floor.

B.I.A.1.b. Use by Key Species Including Life H story Stages

The pel agi ¢ domai n of Kachemak Bay is used by relatively nany
early life history stages of fishes, shrimps, and crabs. The fish
eggs include those less than 1 mmdiameter and those about 1, 2, and
3 mmdianeter. The fish larvae include Ammodyteshexapterus,(lupea
harengus pallasi, Gadidae, Hippoglossoides elassodon, Limanda aspera,
Mallotusvillosus, and Osneri dae. Early life history stages of pandalid
shrinmp include Pandalopsisdispar,Pandalus bhorealis, Pandalus danae,
Pandalus goniurus, Pandalus hypsinotus, Pandalus stenolepis, and
Pandalus montagui tridens. The crabs having early life history stages
in Kachemak Bay include Anomura, Brachyura, Paralithodes camtschatica,
Cancer magister, Cancer spp., and Chionoecetes bairdi.
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B.I.A.l.c. Seasonality-Critical Periods of Use

Fi sh eggs were observed in Kachemak Bay in spring, summer, and
fall. Fish larvae were observed in spring, sumer, fall, and winter.
Early life history stages of shrinps were observed in spring, sumer,
and winter. Early life history stages of crabs were observed in
Kachemak Bay in spring, sumer, fall, and winter.

B.I.A.1.d. Potential for Long Residence Tinmes of Contam nant

Kachenmak Bay has the greatest potential for |ong residence tines
of a contaminant relative to Kam shak Bay, Lower Central Zone, Kalgin
sl and Area, and Kennedy Entrance (J. D. Schumacher, personal commruni -
cation).

B.I.A.l.e. Relative Sensitivities of Key Species

Sone general conclusions from bi oassay data have been drawn about
relative sensitivities to contam nants (Lois Killewich, personal
conmuni cation) :  “Pelagic organisns are nore sensitive than benthos,
and intertidal species are the least sensitive. Anong |ife stages,
i mmature ones are often nore sensitive than adults, particularly in
the case of crustaceans." Therefore, these immture stages of pelagic
organi sms nust be considered to be relatively highly sensitive.

B.I.A.2. Lower Central Zone

B.I.A.2.a. Habitat Location and Type

The habitat in which ichthyopl ankton and neropl ankton occur is
the pelagic domain of open ocean above the sea floor.

B.I.A.2.b. Use by Key Species Including Life Hi story Stages

The pel agi ¢ donmain of the Lower Central Zone is used by relatively
many early life history stages of fishes, shrinps, and crabs. The
fish eggs include those less than 1 mm di anmeter and those about 1, 2,
and 3 nmdianter. The fish larvae include Ammnodyteshexapterus,Clupea
harengus pallasi, Gadidae, Hippoglossoides elassodon, Limanda aspera,
Mallotusvillosus, and Osneri dae. The early life histories of pandalid
shrinp include Pandalopsisdispar,Pandalus borealis, Pandalus danae,
Pandalus goniurus, Pandalus hypsinotus, Pandalus platyceros, Pandalus
stenolepis, and Pandalus montaguitrideng. The crabs having early life
history stages in the Lower Central Zone include Anonura, Brachyura,
Paralithodes camtschatica, Cancer magister, Cancer spp., and Chionoecetes
bairdi.

B.I.A.2.c. Seasonality-Critical Periods of Use

In the Lower Central Zone of Cook Inlet fish eggs were observed
in spring, summer, and fall. Fish larvae were observed in spring,
summer, fall, and winter. Early life history stages of shrinps were
observed in spring, summer, and winter. Early life history stages of
crabs were observed in spring, summer, and fall.
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B.I.A.2.d. Potential for Long Residence Times of Contani nant

The Lower Central Zone has a potential for [ong residence tinmes
of a contam nant |ess than Kachemak Bay or Kam shak Bay and greater
than the Kalgin |Island Area and Kennedy Entrance (J. D. Schunacher,
personal communi cation).

B.I.A.2.,e. Relative Sensitivities of Key Species

some general conclusions from bi oassay data have been drawn
about relative sensitivities to contami nants (Lois Killewich, personal
communi cation) :  “Pelagic organisms are nore sensitive than benthos,
and intertidal species are the least sensitive. Anmong life stages,
imature ones are often nore sensitive than adults, particularly in
the case of crustaceans.” Therefore, these inmmture stages of pelagic
organi sms nust be considered to be relatively highly sensitive.

B.I.A.3. Kami shak Bav

B.I.A.3.a. Habitat Location and Type

The habitat in which ichthyoplankton and meroplanktonm occur is
the pelagic donain of open ocean above the sea floor.

B.T.A.3.b. Use by Key Species Including Life History Stages

The pel agi ¢ domain of Kam shak Bay is used by relatively nany
early life history stages of fishes, shrinps, and crabs. The fish
eggs include those less than 1 mm diamter and those about 1 and 2 mm
dianeter. The fish larvae include Ammodyteshexapterus,Clupea
harengus pallasi, Hippoglossoides elassodon, Limanda aspera, Mallotus
villosus, and OGsneridae. Early life history stages of pandalid shrinp
i ncl ude Pandalus borealis,Pandalus danae, Pandalus goniurus, and
Pandalus stenolepis. The crabs having early life history stages in
Kam shak Bay include Anonura, Brachyura,Paralithodescamtschatica,
Cancer magister, Cancer spp., and Chionoecetes bairdi.

B.I.A.3.c. Seasonality-Critical Periods of Use

Fi sh eggs were observed in Kamishak Bay in spring, summer, and
fall. Fish larvae were observed in spring, sumer, fall, and wnter.
Early life history stages of shrinps were observed in spring and
summer. Early life history stages of crabs were observed in spring,
sunmmer, and fall.

B.1.A.3.d. Potential for Long Residence Tines of Contam nant

Kamishak Bay has a potential for long residence tines of contam -
nant second only to Kachenmak Bay and greater than the Lower Central
Zone, the Kalgin Island Area, and Kennedy Entrance (J. D. Schunacher,
personal communi cation).
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B.I.A.3.e. Relative Sensitivities of Key Species

Sone general conclusions from bi oassay data have been drawn
about relative sensitivities to contamnants (Lois Killewich, personal
conmuni cation) : “Pelagic organisns are nore sensitive than benthos,
and intertidal species are the least sensitive. Anpong life stages,
imature ones are often nore sensitive than adults, particularly in
the case of crustaceans.” Therefore, these immture stages of pelagic
organi snms must be considered to be relatively highly sensitive.

B.I.A.4., Kennedy Entrance

B.I.A.4.a. Habitat Location and Type

The habitat in which ichthyoplankton and meroplankton occur is
the pelagic domain of open ocean above the sea floor.

B.I.A.4.b. Use by Key Species Including Life H story Stages

The pel agi ¢ domai n of Kennedy Entrance is used by a considerable
nunber of early life history stages of fishes, shrinps, and crabs.
The fish eggs include those less than 1 mmdianter and those about 1,
2, and 3 mmdianeter. The fish larvae include Ammodyteshexapterus,
Gadi dae, Hippoglossoides elassodon,Mallotusvillosus, and Osmeridae.
Early life history stages of pandalid shrinps include Pandalopsis
dispar, Pandalus borealis, Pandalus goniurus,Pandalusstenolepis,
and Pandalus montagui tridens. The crabs having early life history
stages in Kennedy Entrance include Anomura, Brachyura,Paralithodes
camtschatica, Cancer spp., and Chionoecetes bairdi.

B.I.A.4.c. Seasonality-Critical Periods of Use

Fi sh eggs were observed in Kennedy Entrance in spring and sumrer.
Fish larvae were observed in spring, sumrer, fall, and winter. Early
life history stages of shrinps were observed in spring and summrer.
Early life history stages of crabs were observed in spring, sumrer,
fall, and wnter.

B.TI.A.4.4. Potential for Long Residence Tines of Contani nant

Kennedy Entrance has the |east potential for long residence tines
of contaminant, less than Kachenmak Bay, Kamishak Bay, the Lower Central
Zone, and the Kalgin |sland Area (J. D. Schumacher, personal communi ca-

tion)

B.I.A.4.e. Relative Sensitivities of Key Species

Sone general conclusions from bi oassay data have been drawn
about relative sensitivities to contamnants (Lois Killewich, personal
conmuni cation) : “Pelagic organisnms are nore sensitive than benthos,
and intertidal species are the least sensitive. Among |ife stages,
imature ones are often nore sensitive than adults, particularly in
the case of crustaceans.” Therefore, these immture stages of pelagic
organi snms must be considered to be relatively highly sensitive.
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B.I.A.5. Kalgin Island Area

B.I.A.5.a. Habitat Location and Type

The habitat in which ichthyoplankton and meroplankton occur is
the pelagic donain of open ocean above the sea floor.

B.I.A.5.b. Use by Key Species Including Life H story Stages

The pel agic donain of the Kalgin Island Area is used by a
consi derabl e nunber of early life history stages of fishes, shrinps,
and crabs. The fish eggs include those less than 1 mm dianmeter and
those about 1 and 2 nm dianeter. The fish larvae include Amnodytes
hexapterus, Clupea harengus pallasi, Gadi dae, Hippoglossoides
elassodon, Mallotus villosus, and Osmeridae. Early life history
stages of pandalid shrinps include Pandalopsisdispar, Pandalus
borealis, Pandalus danae, and Pandalus goniurus. The crabs having
early life history stages in the Kalgin Island Area include Anomura,
Brachyura, Paralithodes camtschatica, Cancer spp., and Chionoecetes
bairdi.

B.I.A.5.c. Seasonality-Critical Periods of Use

Fi sh eggs were observed in the Kalgin Island Area in spring and
sunmer.  Fish larvae were observed in spring, sumer, fall, and
winter. Early life history stages of shrinps were observed in spring
and sunmer. Early life history stages of crabs were observed in
spring, sumrer, fall, and wnter.

B.I.A.5.d. Potential for Long Residence Tines of Contaninant

The Kalgin Island Area has a potential for |long residence tines
of contam nant | ess than Kachemak Bay, Kamishak Bay, and the Lower
Central Zone, but greater than Kennedy Entrance (J. D. Schunacher,
personal communi cation).

B.I.A.5.e. Relative Sensitivities of Key Species

Sone general conclusions from bi oassay data have been drawn
about relative sensitivities to contami nants (Lois Killewich, personal
conmuni cation) : “Pelagic organisms are nore sensitive than benthos,
and intertidal species are the least sensitive. Among life stages,
i mmature ones are often nore sensitive than adults, particularly in
the case of crustaceans.” Therefore, these immture stages of pelagic
organi sms nust be considered to be relatively highly sensitive.
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B. I.B. Drill Cuttings and Drilling Mids

B.I.B.1. Lower Central Zone

B.I.B.1l.a. Habitat Location and Type

The habitat in which ichthyoplankton and neropl ankton occur is
the pelagic domain of open ocean above the sea floor.

B.I.B.1l.b. Use by Key Species Including Life History Stages

The pel agi ¢ domain of the Lower Central Zone is used by relatively
many early life history stages of fishes, shrinps, and crabs. The
fish eggs include those less than 1 nm dianter and those about 1, 2
and 3 mm diameter. The fish larvae include Ammodyteshexapterus,Clupea
harengus pallasi, Gadidae, Hippoglossoides elassodon, Limanda aspera,
Mallotusvillosus, and Osneri dae. The early life histories of pandalid
shrinp include Pandalopsisdispar, Pandalus borealis, Pandalus danae,
Pandalus goniurus, Pandalus hypsinotus, Pandalus platyceros, Pandalus
stenolepis, and Pandalus montaguttridens. The crabs having early life
history stages in the Lower Central Zone include Anomura, Brachyura
Paralithodes camtschatica, Cancer magister, Cancer SPpP., and Chionoce-
cetes bairdi.

B.I.B.1l.c. Seasonality-Critical Periods of Use

In the Lower Central Zone of Cook Inlet fish eggs were observed
in spring, summer, and fall. Fish larvae were observed in spring
sumer, fall, and winter. Early life history stages of shrinps were
observed in spring, summer, and winter. Early life history stages of
crabs were observed in spring, sumrer, and fall

B.I.B.1.d. Potential for Long Residence Tinmes of Contam nant

The Lower Central Zone has a potential for long residence times
of a contam nant |ess than Kachemak Bay or Kamishak Bay and greater
than the Kalgin Island Area and Kennedy Entrance (J. D. Schumacher
personal communi cation).

B.I.B.1l.e. Relative Sensitivities of Key Species

Some general conclusions from bioassay data have been drawn
about relative sensitivities to contami nants (Lois Killewich, persona
communi cation) : “Pelagic organisms are nore sensitive than benthos
and intertidal species are the least sensitive. Among life stages
immature ones are often nore sensitive than adults, particularly in
the case of crustaceans.” Therefore, these immture stages of pelagic
organi sms nust be considered to be relatively highly sensitive

B.I.B.2. ZKXamishak Bay

B.I.B.2.a. Habitat Location and Type

The habitat in which ichthyoplankton and neropl ankton occur is
the pelagic donain of open ocean above the sea floor.
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B.I.B.2.b. Use by Key Species Including Life Hi story Stages

The pelagic domain of Kamishak Bay is used by relatively nany
early life history stages of fishes, shrinps, and crabs. The fish
eggs include those less than 1 mmdi aneter and those about 1 and 2 mm
diameter. The fish larvae include Ammodyteshexapterus,Clupea
harengus pallasi, Hippoglossoides elassodon, Limanda aspera, Mallotus
villosus, and Osneridae. Early life history stages of pandalid shrinp
i ncl ude Pandalusborealis, Pandalusdanae, Pandalus goniurus, and
Pandalus stenolepis. The crabs having early life history stages in
Kamishak Bay include Anonura, Brachyura, Paralithodes camtschatica,
Cancer magister, Cancer spp., and Chionoecetesbairdi.

B.I.B.2.c. Seasonality-Critical Periods of Use

Fish eggs were observed in Kamishak Bay in spring, sumrer, and

fall. Fish larvae were observed in spring, sumer, fall, and wnter.
Early life history stages of shrinps were observed in spring and
sunmmer . Early life history stages of crabs were observed in spring,

summer, and fall.

B.I.B.2.d. Potential for Long Residence Tines of Contaninant

Kamishak Bay has a potential for long residence tinmes of contam -
nant second only to Kachemak Bay and greater than the Lower Central
Zone, the Kalgin Island Area, and Kennedy Entrance (J. D. Schunacher,
personal communi cation).

B.I.B.2.e. Relative Sensitivities of Key Species

Some general conclusions from bioassay data have been drawn
about relative sensitivities to contanminants (Lois Killewich, personal
communi cation) : “Pelagic organisms are nore sensitive than benthos,
and intertidal species are the least sensitive. Among life stages,
immature ones are often nore sensitive than adults, particularly in
the case of crustaceans.” Therefore, these immture stages of pelagic
organi snms must be considered to be relatively highly sensitive.

B.I.B.3. Kennedy Entrance

B.I.B.3.a. Habitat Location and Type

The habitat in which inchthyoplankton and meroplankton occur is
the pelagic domain of open ocean above the sea floor.

B.I.B.3.b. Use by Key Species Including Life History Stages

The pel agi c domain of Kennedy Entrance is used by a considerable
nunber of early life history stages of fishes, shrinps, and crabs.

The fish eggs include those less than 1 mm dianmeter and those about 1,
2, and 3 nmdianeter. The fish larvae include Ammodyteshexapterus,

CGadi dae, Hippoglossoideselassodon,Mallotusvillosus, and Osmeridae.
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Early life history stages of pandalid shrinps include Pandalopsis
dispar, Pandalus borealis, Pandalus goniturus, Pandalus stenolepis,
and Pandalus montagut tridens. The crabs having early life history
stages in Kennedy Entrance include Anomura, Branchyura, Paralithodes
camtschatica, Cancer spp., and Chionoecetes bairdi.

B.1.B.3.c. Seasonality-Critical Periods of Use

Fi sh eggs were observed in Kennedy Entrance in spring and summer.
Fish larvae were observed in spring, sumer, fall, and winter. Early
life history stages of shrinps were observed in spring and sunmer.
Early life history stages of crabs were observed in spring, sumrer,
fall, and winter.

B.I.B.3.d. Potential for Long Residence Tines of Contaninant

Kennedy Entrance has the least potential for |ong residence tines
of contam nant, |ess than Kachemak Bay, Kami shak Bay, the Lower Central
Zone, and the Kalgin Island Area (J. D. Schumacher, personal conmunica-
tion) .

B.I1.B.3.e. Relative Sensitivities of Key Species

Sone general conclusions from bi oassay data have been drawn
about relative sensitivities to contamnants (Lois Killewich, personal
comunication) : “Pelagic organisms are nore sensitive than benthos,
and intertidal species are the least sensitive. Anong life stages,
i mmature ones are often nore sensitive than adults, particularly in
the case of crustaceans.” Therefore, these immture stages of pelagic
organi sms nust be considered to be relatively highly sensitive.

B.T.B.4. Kalgin |sland Area

B.I.B.4.a. Habitat Location and Type

The habitat in which ichthyoplankton and meroplankton occur is
the pelagic domain of open ocean above the sea floor.

B.I.B.4.b. Use by Key Species Including Life History Stages

The pel agic domain of the Kalgin Island Area is used by a
consi derabl e nunber of early life history stages of fishes, shrinps,
and crabs. The fish eggs include those |ess than 1 nmdianeter and
those about 1 and 2mmdianeter. The fish larvae include Ammodytes
hexapterus, Clupea harengus pallasi, Gadi dae, Hippoglossoides
elassodon, Mallotusvillosus, and Osneridae. Early life history
stages of pandalid shrinps include Pandalopsisdispar,Pandalus
borealis, Pandalus dame, and Pandalusgoniurus. The crabs having
early life history stages in the Kalgin Island Area include Anomura,
Brachyura, Paralithodes camtschatica, Cancer spp., and Chionoecetes
bairdi.
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B.I.B.4.c. Seasonality-Critical Periods of Use

Fi sh eggs were observed in the Kalgin Island Area in spring and
SUNMEr . Fish larvae were observed in spring, summer, fall, and
winter. Early life history stages of shrinps were observed in spring
and summer. Early life history stages of crabs were observed in
spring, summer, fall, and wnter.

B.I.B.4.d. Potential for Long Residence Tinmes of Contani nant

The Kalgin Island Area has a potential for |long residence tines
of contam nant |ess than Kachemak Bay, Kamishak Bay, and the Lower
Central Zone, but greater than Kennedy Entrance (J. D. Schunacher,
personal communi cation).

B.I.B.4.e. Relative Sensitivities of Key Species

Sone general conclusions from bi oassay data have been drawn
about relative sensitivities to contaminants (Lois Killewich, persona
communi cation) :  “Pelagic organisns are nore sensitive than benthos,
and intertidal species are the |least sensitive. Anmong life stages
imature ones are often nore sensitive than adults, particularly in
the case of crustaceans.” Therefore, these immature stages of pelagic
organi snms must be considered to be relatively highly sensitive

B.I.C. Entrainment by Cooling Systens

B.I.C.1. Lower Central Zone

B.I.C.l.a. Habitat Location and Type

The habitat in which ichthyoplankton and neropl ankton occur is
the pelagic domain of open ocean above the sea floor.

B.I.C.1.b. Use by Key Species Including Life History Stages

The pelagic domain of the Lower Central Zone is used by relatively
many early life history stages of fishes, shrinps, and crabs. The
fish eggs include those less than 1 nmmdiameter and those about 1, 2,
and 3 mm diameter. The fish larvae include Ammodyteshexapterus,Clupea
harengus pallasi, Gadidae, Hippoglossoides elassodon, Limanda aspera,
Mallotus villosus, and Osneridae. The early life histories of pandalid
shrinp include Pandalopsisdispar,Pandalus borealis, Pandalusdanae,
Pandalus goniurus, Pandalus hypsinotus, Pandalus platyceros, Pandalus
stenolepis, and Pandalus montagui tridens. The crabs having early life
history stages in the Lower Central Zone include Anomura, Brachyura,
Paralithodes camtschatica, Cancer magister, Cancer spp., and Chionoecetes
bairdi.

B.I.C.l.c. Seasonality-Critical Periods of Use

In the Lower Central Zone of Cook Inlet fish eggs were observed
in spring, sunmer, and fall. Fish larvae were observed in spring
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sunmer, fall, and winter. Early life history stages of shrinps were
observed in spring, summer, and winter. Early life history stages of
crabs were observed in spring, summer, and fall.

B.I.C.1.d. Potential for Long Residence Times of Contaninant

The Lower Central Zone has a potential for long residence tines
of a contami nant |ess than Kachenmak Bay or Kami shak Bay and greater
than the Kalgin Island Area and Kennedy Entrance (J. D. Schumacher,
personal conmmuni cation).

B.I.C.1l.e. Relative Sensitivities of Key Species

The relative sensitivities of key species toentrainnent by cooling
systens is not known to us.

B.I.C.2. Kanm shak Bay

B.I.C.2.a. Habitat Location and Type

The habitat in which ichthyoplankton and nmeropl ankton occur is
the pel agi c donain of open ocean above the sea fl oor.

B.I.C.2.b. Use by Key Species Including Life H story Stages

The pel agi ¢ domai n of Kamishak Bay is used by relatively many
early life history stages of fishes, shrinps, and crabs. The fish
eggs include those less than 1 mm di ameter and those about 1 and 2 mm
diameter. The fish larvae include Ammodyteshexapterus,Clupea
harengus pallasi, Hippoglossoides elassodon, Limanda aspera, Mallotys
villosus, and Csneridae. Early life history stages of pandalid shrinp
include Pandalus borealis, Pandalus danae, Pandalus goniurus, and
Pandalus stenolepis. The crabs having early life history stages in
Kanmi shak Bay include Anonura, Brachyura, Paralithodes camtschatica,
Cancer magister, Cancer spp., and Chionoecetes bairdi.

B.I.C.2.c. Seasonality-Critical Periods of Use

Fi sh eggs were observed in Kamishak Bay in spring, sumrer, and
fall. Fish larvae were observed in spring, summer, fall, and winter.
Early life history stages of shrinps were observed in spring and
summer . Early life history stages of crabs were observed in spring,

summer, and fall.

B.I.C.2.d. potential for Long Residence Tines of Contaninant

Kamishak Bay has a potential for long residence times of contam-

nant second only to Kachemak Bay and greater than the Lower Central
Zone, the Kalgin Island Area, and Kennedy Entrance (J. D. Schumacher,

personal communi cation).

B.I.C.2.e. Relative Sensitivities of Key Species

The relative sensitivities of key species to entrainnent by
cooling systens is not known to us.
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B.I.C.3. Kennedy Entrance

B.I.C.3.a. Habitat Location and Type

The habitat in which ichthyoplankton and meroplankton occur is
the pelagic domain of open ocean above the sea floor.

B.I.C.3.b. Use by Key Species Including Life History Stages

The pel agi ¢ domai n of Kennedy Entrance is used by a considerable
number of early life history stages of fishes, shrinps, and crabs.
The fish eggs include those less than 1 mm di aneter and those about 1,
2, and 3 mm dianeter. The fish |arvae include Ammodyteshexapterus,
Gadi dae, Hippoglossoideselassodon, Mallotus villosus, and Osmeridae.
Early life history stages of pandalid shrinps include Pandalopsgis
dispar, Pandalus borealis, Pandalus goniurus, Pandalus stenolepis,
and Pandalus montaguitridens. The crabs having early life history
stages in Kennedy Entrance include Anomura, Brachyura,Paralithodes
eamtschatica, Cancer spp., and Chionoecetes bairdi.

B.I.C.3.c. Seasonality-Critical Periods of Use

Fi sh eggs were observed in Kennedy Entrance in spring and summer.
Fish larvae were observed in spring, summer, fall, and winter. Early
life history stages of shrinps were observed in spring and sumrer.
Early life history stages of crabs were observed in spring, summrer,
fall, and wnter.

B.I.C.3.d. Potential for Long Residence Tines of Contani nant

Kennedy Entrance has the |east potential for |ong residence tines
of contam nant, |ess than Kachenmak Bay, Kami shak Bay, the Lower Centra
Zone, and the Kalgin Island Area (J. D. Schumacher, personal communica-
tion).

B.I.C.3.e. Relative Sensitivities of Key Species

The relative sensitivities of key species to entrainment by
cooling systens is not known to us

B.1.C.4. Kalgin Island Area

B.I.C.4.a. Habitat Location and Type

The habitat in which ichthyoplankton and meropl ankton occur is
the pelagic domain of open ocean above the sea floor.

B.I.C.4.b. Use by Key Species Including Life History Stages

The pel agi c domain of the Kalgin Island Area is used by a
consi derabl e nunber of early life history stages of fishes, shrinps,
and crabs. The fish eggs include those |less than 1 nm dianeter and
those about 1 and 2 nm dianmeter. The fish larvae include Ammodytes
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hexapterus, Clupea harengus pallasi, Gadidae, Hippoglossoides
elassodon, Mallotus villosus, and Osmeridae. Early 1life history

st ages of pandalid shrimps include Pandalopsisdispar,Pandalus
barealis, Pandalus danae, and Pandalus goniurus. The crabs having
early 1ife history stages in the Kalgin Island Area include Anomura,
Brachyura, Paralithodes camtschatica, Cancer spp., and Chionoecetes
bairdi.

B.I.C.4.c. Seasonality-Critical Periods of Use

Fi sh eggs were observed in the Kalgin Island Area in spring and
summer . Fish larvae were observed in spring, sumer, fall, and
winter. Early life history stages of shrinps were observed in spring
and summer. Early life history stages of crabs were observed in
spring, sumer, fall, and winter.

B.I.C.4.d. Potential for Long Residence Tinmes of Contani nant

The Kalgin Island Area has a potential for |ong residence tines
of contam nant |ess than Kachemak Bay, Kamishak Bay, and the Lower
Central Zone, but greater than Kennedy Entrance (J. D. Schumacher

personal communi cation).

B.I.C.4.e. Relative Sensitivities of Key Species

The relative sensitivities of key species to entrai nment by
cooling systens is not known to us.

B.1.D Chroni ¢ Contam nation from Formati on Waters

B.I.D.1. Lower Central Zone

B.I.D.l.a. Habitat Location and Type

The habitat in which ichthyoplankton and neropl ankton occur is
the pelagic domain of open ocean above the sea floor.

B.I.D.1.b. Use by Key Species Including Life Hi story Stages

The pelagic domain of the Lower Central Zone is used by relatively
many early life history stages of fishes, shrinps, and crabs. The
fish eggs include those less than 1 nmmdi aneter and those about 1, 2,
and 3 mm dianeter. The fish larvae include Amnodyteshexapterus,Clupea
harengue pallasi, Gadidae, Hippoglossoides elassodon, Limanda aspera,
Mallotus villosus, and Osmeridae. The early life histories of pandalid
shrinmp include Pandalopsisdispar, Pandalus borealis, Pandalusdanae,
Pandalus goniurus, Pandalus hypsinotus, Pandalus platyceros, Pandalus
stenolepis, and Pandalusmontagut tridens. The crabs having early life
history stages in the Lower Central Zone include Anomura, Brachyura,
Paralithodes camtschatica, Cancer magister, Cancer spp., and Chionoecetes

bairdi.
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B.I.D.l.c. Seasonality-Critical Periods of Use

In the Lower Central Zone of Cook Inlet fish eggs were observed

in spring, sumrer, and fall. Fish larvae were observed in spring
summer, fall, and winter. Early life history stages of shrinps were
observed in spring, summer, and winter. Early life history stages of

crabs were observed in spring, summer, and fall.

B.I.D.1.d. Potential for Long Residence Tines of Contaninant

The Lower Central Zone has a potential for long residence tines
of a contam nant |ess than Kachemak Bay or Kami shak Bay and greater
than the Kalgin |sland Area and Kennedy Entrance (J. D. Schumacher
personal communi cation).

B.I.D.l.e. Relative Sensitivities of Key Species

Some general conclusions from bioassay data have been drawn
about relative sensitivities to contaninants (Lois Killewich, persona
communicant ion): “Pelagic organisns are nore sensitive than benthos
and intertidal species are the least sensitive. Anpbng life stages
immature ones are often nore sensitive than adults, particularly in
the case of crustaceans.” Therefore, these immture stages of pelagic
organi snms must be considered to be relatively highly sensitive

B.I1.D.2. Kanishak Bay

B.I.D.2.a. Habitat Location and Type

The habitat in which ichthyoplankton and meroplankton occur is
the pelagic domain of open ocean above the sea floor.

B.1.D.2.b. Use by Key Species Including Life History Stages

The pel agi ¢ donain of Kamishak Bay is used by relatively many
early life history stages of fishes, shrinps, and crabs. The fish
eggs include those less than 1 nmdianeter and those about 1 and 2 nm
diameter. The fish larvae include Ammodytes hexapterus,Clupea
harengus pallasi, Hippoglossoides elassodon, Limanda aspera, Mallotus
villosus, and Osneridae. Early life history stages of pandalid shrinp
i ncl ude Parndalus borealis, Pandalus danae, Pandalue gonturus, and
Pandalus stenolepis. The crabs having early life history stages in
Kamishak Bay include Anomura, Brachyura, Paralithodes ecamtschatica,
Cancer magister, Cancer spp., and Chionoecetes bairdi.

B.I.D.2.c. Seasonality-Critical Periods of Use

Fi sh eggs were observed in Kami shak Bay in spring, summer, and

fall. Fish larvae were observed in spring, sumer, fall, and wnter.
Early life history stages of shrinps were observed in spring and
sumer. Early life history stages of crabs were observed in spring

summer, and fall
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B.I.D.2.d. Potential for Long Residence Times of Contam nant

Kamishak Bay has a potential for long residence tines of contam -
nant second only to Kachemak Bay and greater than the Lower Centra
Zone, the Kalgin Island Area, and Kennedy Entrance (J. D. Schumacher,
personal communi cation).

B.I.D.2.e. Relative Sensitivities of Key Species

Sone general conclusions from bi oassay data have been drawn
about relative sensitivities to contam nants (Lois Killewich, persona
communication) : “Pelagic organisns are nore sensitive than benthos
and intertidal species are the |east sensitive. Anong life stages
imature ones are often nore sensitive than adults, particularly in
the case of crustaceans.” Therefore, these inmature stages of pelagic
organi snms must be considered to be relatively highly sensitive

B.I.D.3. Kennedy Entrance

B.I.D.3.a. Habitat Location and Type

The habitat in which ichthyoplankton and meroplankton occur is
the pelagic domain of open ocean above the sea floor.

B.1.D.3.b. Use by Key Species Including Life Hi story Stages

The pel agi ¢ domain of Kennedy Entrance is used by a considerable
nunber of early life history stages of fishes, shrinps, and crabs.
The fish eggs include those less than 1 mmdianeter and those about 1,
2, and 3 mmdianeter. The fish larvae include Ammodytesherapterus,
Gadidae, Hippoglossoides elassodon, Mallotusvillosus, and Osneri dae.
Early life history stages of pandalid shrinps include Pandalopsis
dispar, Pandalus borealis, Pandalus goniurus, Pandalus stenolepis,
and Pandalus montagui tridens. The crabs having early life history
stages in Kennedy Entrance include Anomura, Brachyura,Paralithodes
camtschatica, Cancer spp., and Chionoecetes bairdi.

B.I.D.3.c. Seasonality-Critical Periods of Use

Fish eggs were observed in Kennedy Entrance in spring and summer.
Fish larvae were observed in spring, sunmer, fall, and wnter. Early
life history stages of shrinps were observed in spring and sumrer.
Early life history stages of crabs were observed in spring, summer,
fall, and w nter.

B.1.D.3.d. Potential for Long Residence Tines of Contam nant

Kennedy Entrance has the least potential for |ong residence tines
of contaminant, less than Kachenak Bay, Kanmi shak Bay, the Lower Centra
Zone, and the Kalgin Island Area (J. D. Schunacher, personal conmunica-
tion).
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B.I.D.3.e. Relative Sensitivities of Key Species

Some general conclusions from bioassay data have been drawn
about relative sensitivities of contam nants (Lois Killewich, personal
communi cation) : “Pelagic organisnms are nore sensitive than benthos,
and intertidal species are the l|east sensitive. Anong life stages,
immature ones are often nore sensitive than adults, particularly in
the case of crustaceans.” Therefore, these immture stages of pelagic
organi sms nust be considered to be relatively highly sensitive.

B.I.D.4. Kalgin Island Area

B.I.D.4.a. Habitat Location and Type

The habitat in which ichthyoplankton and meroplankton occur is
the pelagic domain of open ocean above the sea floor.

B.I.D.4.b. Use by Key Species Including Life H story Stages

The pel agic domain of the Kalgin Island Area is used by a
consi derabl e nunber of early life history stages of fishes, shrinps,
and crabs. The fish eggs include those less than 1 nmm dianmeter and
those about 1 and 2 mm dianeter. The fish larvae include Ammodytes
hexapterus, Clupea harengus pallasi, Gadidae, Hippoglossoides
elassodon, Mallotusvillosus, and Osmeridae. Early life history
stages of pandalid shrinps include Pandalopsisdispar,Pandalus
borealis, Pandalus danae, and Pandalusgonturus. The crabs having
early life history stages in the Kalgin Island Area include Anomura,
Brachyura, Paralithodes camtschatica, Cancer spp., and Chionoecetes
bairdi.

B.I.D.4.c. Seasonality-Critical Periods of Use

Fi sh eggs were observed in the Kalgin Island Area in spring and
sunmer.  Fish larvae were observed in spring, sumer, fall, and
winter. Early life history stages of shrinps were observed in spring
and summer. Early life history stages of crabs were observed in
spring, sunmmer, fall, and wnter.

B.I.D.4.d. Potential for Long Residence Tinmes of Contam nant

The Kalgin Island Area has a potential for long residence tines
of contami nant |ess than Kachenmak Bay, Kamishak Bay, and the Lower
Central Zone, but greater than Kennedy Entrance (J. D. Schunacher,
personal conmuni cation).

B.I.D.4.e. Relative Sensitivities of Key Species

Some general conclusions from bi oassay data have been drawn
about relative sensitivities t0 contam nants (Lois Killewich, personal
comuni cation) : “Pelagic organi sms are nore sensitive than benthos,
and intertidal species are the |east sensitive. Anmong life stages,
i mmature ones are often nore sensitive than adults, particularly in
the case of crustaceans.” Therefore, these inmmature stages of pelagic
organi sms nust be considered to be relatively highly sensitive.
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B. I.EE Interference with Fishing Activities

B.I1I.E.1. Lower Central Zone

The early life history stages of fishes, shrinps, and crabs are
not subject to fishing in Lower Cook Inlet.

B.I.E.2. Kamishak Bay

The early life history stages of fishes, shrinps, and crabs are
not subject to fishing in Lower Cook Inlet.

B.I.E.3. Kennedy Entrance

The early life history stages of fishes, shrinps, and crabs are
not subject to fishing in Lower Cook Inlet.

B.I.E.4. Kalgin Island Area

The early life history stages of fishes, shrinps, and crabs are
not subject to fishing in Lower Cook Inlet.

B.Il. Pot enti al Shore-Based Facilities-Tanker Terni nals

B.II.A. Kachenak Bay

B.II.A.a. Habitat Location and Type

The habitat in which ichthyoplankton and meroplankton occur is
the pelagic domain of open ocean above the sea floor.

B.II.A.b. Use by Key Species Including Life H story Stages

The pel agi ¢ domai n of Kachemak Bay is used by relatively many
early life history stages of fishes., shrinps, and crabs. The fish
eggs include those less than 1 nmm di ameter and those about 1, 2, and
3 mmdianeter. The fish larvae include Ammodyteshexapterus,Clupea
harengus pallasi, Gadi dae, Hippoglossoides elassodon, Limanda aspera,
Mallotusvillosus, and Osneridae. Early life history stages of pandalid
shrinmp include Pandalopsisdispar,Pandalus borealis, Pandalus danae,
Pandalus goniurus, Pandalus hypsinotus, Pandalus stenolepis, and
Pandalus montagui tridens. The crabs having early life history stages
in Kachemak Bay include Anomura, Brachyura,Paralithodescamtschatica,
Cancer magister, Cancer spp., and Chionoecetesbairdi.

B.IT.A.c. Seasonality-Critical Periods of Use

Fi sh eggs were observed in Kachemak Bay in spring, summer, and
fall. Fish larvae were observed in spring, sumer, fall, and winter.
Early life history stages of shrinps were observed in spring, summrer,
and winter. Early life history stages of crabs were observed in
Kachemak Bay in spring, summer, fall, and winter.
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B.II.A.d. Potential for Long Residence Tinmes of Contam nant

Kachenmak Bay has the greatest potential for |ong residence tines
of a contam nant relative to Kam shak Bay, Lower Central Zone, Kalgin
Island Area, and Kennedy Entrance (J. D. Schumacher, personal communi -
cation).

B.II.A.e. Relative Sensitivities of Key Species

[t is not clear that shore-based facilities would affect pelagic
speci es.

B.II.B. Kennedy Entrance

B.II.B.a. Habitat Location and Type

The habitat in which ichthyoplankton and meropl ankton occur is
the pelagic donain of open ocean above the sea floor.

B.II.B.b. Use by Key Species Including Life H story Stages

The pel agi ¢ domain of Kennedy Entrance is used by a consi derabl e
nunber of early life history stages of fishes, shrinps, and crabs
The fish eggs include those less than 1 nm dianeter and those about 1,
2, and 3 mmdianeter. The fish | arvae include Ammodyteshexapterus,
Gadidae, Hippoglossoides elassodon, Mallotusvillosus, and Osmeridae.
Early life history stages of pandalid shrinps include Pandalopsis
dispar, Pandalus borealis, Pandalus goniurus, Pandalus stenolepis,
and Pandalus montagui tridens. The crabs having early life history
stages in Kennedy Entrance include Anomura, Brachyura,Paralithodes
camtschatica,Cancer spp., and Chionoecetesbairdi.

B.II.B.c. Seasonality-Critical Periods of Use

Fish eggs were observed in Kennedy Entrance in spring and summrer.
Fish larvae were observed in spring, sumer, fall, and winter. Early
life history stages of shrinps were observed in spring and summrer.
Early life history stages of crabs were observed in spring, sumrer,
fall, and wnter.

B.II.B.d. Potential for Long Residence Tinmes of Contam nant

Kennedy Entrance has the least potential for |ong residence tines
of contam nant, |ess than Kachemak Bay, Kamishak Bay, the Lower Centra
Zone, and the Kalgin Island Area (J. D. Schumacher, personal conmmuni -
cation).

B.II.B.e. Relative Sensitivities of Kev Species

It is not clear that shore-based facilities would affect pelagic

species.
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B.II. C  Kalgin Island Area

B.II.C.a. Habitat Location and Type

The habitat in which ichthyoplankton and meroplankton occur is
the pelagic domain of open ocean above the sea floor.

B.II.C.b. Use by Key Species Including Life H story Stages

The pel agi ¢ donain of the Kalgin Island Area is used by a
consi derabl e number of early life history stages of fishes, shrimps,
and crabs. The fish eggs include those less than 1 nmdianeter and
those about 1 and 2mmdianeter. The fish larvae include Ammodytes
hexapterus, Clupea harengus pallasi, Cadi dae, Hippoglossoides
elassodon,Mallotus villosus, and Osneridae. Early life history
stages of pandalid shrinps include Parndalopsisdispar, Pandalus
borealis, Pandalus danae, and Pandalus goniurus. The crabs having
early life history stages in the Kalgin Island Area include Anomura,
Brachyura, Paralithodes camtschatica, Cancer spp., and Chionoecetes
bairdi.

B.II.C.c. Seasonality-Critical Periods of Use

Fi sh eggs were observed in the Kalgin Island Area in spring and
sunmer.  Fish | arvae were observed in spring, sumer, fall, and
winter. Early life history stages of shrinps were observed in spring
and summer. Early life history stages of crabs were observed in
spring, summer, fall, and winter.

B.IT.C.d. Potential for Long Residence Tines of Contani nant

The Kalgin Island Area has a potential for long residence tines
of contami nant |ess than Kachemak Bay, Kami shak Bay, and the Lower
Central Zone, but greater than Kennedy Entrance (J. D. Schumacher
personal communi cation).

B.II.C.e. Relative Sensitivities of Key Species

It is not clear that shore-based facilities would affect pelagic
speci es.

B.1Il1. Pi pel i nes

B.IITI.A. Laying Operations

B.IIT1.A.1. Kachenmak Bay

B.III.A.l.a. Habitat Location and Type

The habitat in which ichthyoplankton and meroplankton occur is
the pelagic domain of open ocean above the sea floor.
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B.III.A.1.b. Use by Key Species Including Life H story Stages

The pel agi ¢ domai n of Kachemak Bay is used by relatively many
early life history stages of fishes, shrinps, and crabs. The fish
eggs include those less than 1 mm diameter and those about 1, 2, and
3 mmdianeter. The fish larvae include Ammodyteshexapterus,Clupea
harengus pallasi, Gadi dae, Hippoglossoideselassodon,Limanda aspera,
Mallotusvillosus, and Csneridae. Early life history stages of pandalid
shrinp include Pandalopsisdispar, Pandalus borealis, Pandalus danae,
Pandalus goniurus, Pandalus hypsinotus, Pandalus stenolepis, and
Pandalus montagui tridens. The crabs having early life history stages
in Kachemak Bay include Anomura, Brachyura, Paralithodes camtschatica,
Cancer magister, Cancer spp., and Chionoecetes bairdi.

B.IIT.A.l.c. Seasonality-Critical Periods of Use

Fi sh eggs were observed in Kachemak Bay in spring, sunmer, and
fall. Fish larvae were observed in spring, sumer, fall, and winter.
Early life history stages of shrinps were observed in spring, sumrer,
and winter. Early life history stages of crabs were observed in
Kachemak Bay in spring, summer, fall, and winter.

B.ITI.A.1.d. Potential for Long Residence Tinmes of Contam nant

Kachemak Bay has the greatest potential for long residence tinmes
of a contaminant relative to Kami shak Bay, Lower Central Zone, Kalgin
sl and Area, and Kennedy Entrance (J. D. Schumacher, personal comuni -
cation).

B.III.A.l.e. Relative Sensitivities of Key Species

It does not seemlikely that pelagic organisnms woul d be greatly
affected by pipeline laying operations

B.III.A.2. Lower Central Zone

B.IITI.A.2.a. Habitat Location and Type

The habitat in which ichthyoplankton and meroplankton occur is
the pelagic domain of open ocean above the sea floor.

B.III.A.2.b. Use by Key Species Including Life Hstory Stages

The pelagic domain of the Lower Central Zone is used by relatively
many early life history stages of fishes, shrinps, and crabs. The
fish eggs include those less than 1 mmdianeter and those about 1, 2,
and 3 nm diameter. The fish larvae include Ammodyteshexapterus,
Clupea harengus pallasi, Gadidae, Hippoglossoides elassodon, Limanda
aspera, Mallotus villosus, and Osmeridae. The early life histories of
pandal id shrinp include Pandalopsisdispar,Pandalusborealis,Pandalus
danae, Pandalus goniurus, Pandalus hypsinotus, Pandalus platyceros,
Pandalus stenolepie, and Pandalus montagui tridens. The crabs having
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early life history stages in the Lower Central Zone include Anomura,
Brachyura, Paralithodes camtschatica, Cancer magister, Cancer spp.,
and Chionoecetesbairdi.

B.IIT.A.2.c. Seasonality-Critical Periods of Use

In the Lower Central Zone of Cook Inlet fish eggs were observed
in spring, summer, and fall. Fish larvae were observed in spring
sumer, fall, and winter. Early life history stages of shrinps were
observed in spring, sunmmer, and winter. Early life history stages of
crabs were observed in spring, sunmer, and fall

B.II1.A.2.d. Potential for Long Residence Tines of Contam nant

The Lower Central Zone has a potential for |ong residence tines
of a contam nant |ess than Kachemak Bay or Kamishak Bay and greater
than the Kalgin |Island Area and Kennedy Entrance (J. D. Schumacher,

personal communi cation).

B.II1.A.2.e. Relative Sensitivities of Key Species

It does not seemlikely that pelagic organisnms woul d be greatly
affected by pipeline laying operations

B.III.A.3. Kennedy Entrance

B.IIT.A.3.a. Habitat Location and Type

The habitat in which ichthyoplankton and neropl ankton occur is
the pelagic domain of open ocean above the sea floor.

B.IIT.A.3.b. Use by Key Species Including Life History Stages

The pel agi ¢ domain of Kennedy Entrance is used by a considerable
nunber of early life history stages of fishes, shrinps, and crabs.
The fish eggs include those less than 1 nmdianmeter and those about 1,
2, and 3 mm dianeter. The fish larvae include Ammodyteshexapterus,
Gadidae, Hippoglossoides elassodon, Mallotusvillosus, and Osneridae.
Early life history stages of pandalid shrinps include Pandalopsis
dispar, Pandalus borealis, Pandalus goniurus, Pandalus stenolepis,
and Pandalus montagui tridens. The crabs having early life history
stages in Kennedy Entrance include Anomura, Brachyura,Paralithodes
camtschatica, Cancer spp., and Chionoecetes bairdi.

B.III.A.3.c. Seasonality-Critical Periods of Use

Fi sh eggs were observed in Kennedy Entrance in spring and sumrer.
Fish larvae were observed in spring, sumer, fall, and winter. Early
life history stages of shrinps were observed in spring and sumrer.
Early life history stages of crabs were observed in spring, sumrer,
fall, and wnter.
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B.III.A.3.d. Potential for Long Residence Tines of Contamni nant

Kennedy Entrance has the least potential for [ong residence
times of contaminant, |ess than Kachemak Bay, Kami shak Bay, the
Lower Central Zone, and the Kalgin Island Area (J. D. Schumacher
personal commruni cation).

B.IITI.A.3.e. Relative Sensitivities of Key Species

It does not seem likely that pelagic organisnms would be greatly
affected by pipeline laying operations.

B.I1I.A.4. Kalgin Island Area

B.IIT.A.4.a. Habitat Location and Type

The habitat in which ichthyoplankton and meroplankton occur is
the pelagic domain of open ocean above the sea floor.

B.ITI.A.4.b. Use by Key Species Including Life Hi story Stages

The pel agi ¢ domain of the Kalgin Island Area is used by a
consi derabl e nunber of early life history stages of fishes, shrinps
and crabs. The fish eggs include those less than 1 nmm di ameter and
those about 1 and 2 nm diameter. The fish larvae include Ammodytes
hexapterus, Clupea harengus pallasi, Gadidae, Hippoglossoides
elassodon, Mallotusvillosus, and Osneridae. Early life history
stages of pandalid shrinps include Pandalopeisdispar,Pandalus
borealis, Pandalus danae, and Pandalus goniurus. The crabs having
early life history stages in the Kalgin |sland Area include Anomura,
Brachyura, Paralithodes camtschatica, Cancer spp., and Chionoecetes
bairdi.

B.III.A.4.c. Seasonality-Critical Periods of Use

Fi sh eggs were observed in the Kalgin Island Area in spring and
sumer.  Fish larvae were observed in spring, summer, fall, and
winter. Early life history stages of shrinps were observed in spring
and summer. Early life history stages of crabs were observed in
spring, summer, fall, and wnter.

B.III.A.4.d. Potential for Long Residence Tines of Contaninant

The Kalgin Island Area has a potential for |long residence tines
of contam nant | ess than Kachemak Bay, Kam shak Bay, and the Lower
Central Zone, but greater than Kennedy Entrance (J. D. Schunmacher,
personal commruni cation).

B.III.A.4.e. Relative Sensitivities of Key Species

It does not seemlikely that pelagic organi sms woul d be greatly
affected by pipeline |aying operations.
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B.II1.B. Pipeline Breaks and Chronic Leaks

B.III.B.1. Kachemak Bay

B.III.B.l.a. Habitat Location and Type

The habitat in which ichthyoplankton and meroplankton occuris
the pelagic domain of open ocean above the sea floor.

B.II1.B.1.b. Use by Key Species Including Life H story Stages

The pel agi ¢ domai n of Kachemak Bay is used by relatively many
early life history stages of fishes, shrinps, and crabs. The fish
eggs include those less than 1 mmdi anmeter and those about 1, 2, and
3 mmdianeter. The fish larvae include Ammodyteshexapterus,Clupea
harengus pallasi, Gadidae, Hippoglossoides elassodon, Limanda aspera,
Mallotusvillosus, and Osneridae. Early life history stages of
pandal id shrinp include Pandalopsisdispar,Pandalus horealis,
Pandalus danae, Pandalus goniurus, Pandalus hypsinotus, Pandalus
stenolepis, and Pandalus montaguitridens. The crabs having early
life history stages in Kachemak Bay include Anonura, Branchyura,
Paralithodes camtschatica, Cancer magister, Cancer spp., and
Chionocecetes bairdi.

B.ITI.B.l.c. Seasonality-Critical Periods of Use

Fi sh eggs were observed in Kachemak Bay in spring, sumrer, and
fall. Fish larvae were observed in spring, sumer, fall, and wnter.
Early life history stages of shrinps were observed in spring, summer,
and winter. Early life history stages of crabs were observed in
Kachemak Bay in spring, summer, fall, and winter.

B.IITI.B.1.d. Potential for Long Residence Tines of Contan nant

Kachemak Bay has the greatest potential for |ong residence tines
of a contaminant relative to Kanishak Bay, Lower Central Zone, Kalgin
I'sland Area, and Kennedy Entrance (J. D. Schumacher, personal communi -
cation).

B.I1II.B.l.e. Relative Sensitivities of Key Species

It does not seem likely that pelagic organisns would be greatly
affected by pipeline laying operations.

B.ITI.B.2. Lower Central Zone

B.IITI.B.2.a. Habitat Location and Type

The habitat in which ichthyoplankton and meroplamktom occur is
the pelagic domain of open ocean above the sea floor.
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B.III.B.2.b. Use by Key Species Including Life History Stages

The pelagic domain of the Lower Central Zone is used by relatively
many early life history stages of fishes, shrinps, and crabs. The
fish eggs include those less than 1 nm dianeter and those about 1, 2,
and 3 nm dianeter. The fish larvae include Ammodyteshexapterus,
Clupea harengus pallasi, Gadidae, Hippoglossoides elassodon, Limanda
aspera, Mallotusvillosus, and Osmeridae. The early life histories
of pandalid shrinp include Pandalopsisdispar,Pandalus borealis,
Pandalus danae, Pandalus goniurus, Pandalus hypsinotus, Pandalus
platyceros, Pandalus stenolepis, and Pandalus montagui tridens. The
crabs having early life history stages in the Lower Central Zone
i nclude Anomura, Brachyura, Paralithodes camtschatica,Cancer magister,
Cancer spp., and Chionoecetes bairdi.

B.III.B.2.c. Seasonality-Critical Periods of Use

In the Lower Central Zone of Cook Inlet fish eggs were observed
in spring, summer, and fall. Fish |arvae were observed in spring,
sunmer, fall, and winter. Early life history stages of shrinps were
observed in spring, summer, and winter. Early life history stages of
crabs were observed in spring, summer, and fall.

B.II1.B.2.d. Potential for Long Residence Tines of Contani nant

The Lower Central Zone has a potential for |long residence tines
of a contaminant |ess than Kachemak Bay or Kamishak Bay and greater
than the kalgin ISland Area and Kennedy Entrance (J. D. Schumacher,
personal communi cation).

B.III.B.2.e. Relative Sensitivities of Key Species

It does not seem likely that pelagic organisnms would be greatly
affected by pipeline laying operations.

B.III.B.3. Kennedy Entrance

B.III.B.3.a. Habitat Location and Type

The habitat in which ichthyoplankton and meroplankton occur is
the pelagic domain of open ocean above the sea floor.

B.III.B.3.b. Use by Key Species Including Life H story Stages

The pel agi ¢ domain of Kennedy Entrance is used by a considerable
nunber of early life history stages of fishes, shrinps, and crabs.
The fish eggs include those less than 1 nmm dianmeter and those about 1,
2, and 3 nmdianmeter. The fish l|arvae include Ammodyteshexapterus,
Gadi dae, Hippoglossoideselassodon,Mallotusvillosus, and Osmeridae.
Early life history stages of pandalid shrinps include Pandalopsis
diepar, Pandalue borealis, Pandalus goniurus, Pandalus stenolepis,
and Pandalus montaguti tridens. The crabs having early life history
stages in Kennedy Entrance include Anomura, Branchyura,Paralithodes
camtschatica, Cancer spp., and Chionoecetes bairdi.
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B.ITI.B.3.c. Seasonality-Critical Periods of Use

Fish eggs were observed in Kennedy Entrance in spring and summrer.
Fish larvae were observed in spring, sumer, fall, and wnter. Early
life history stages of shrinps were observed in spring and summer.
Early life history stages of crabs were observed in spring, summer,
fall, and w nter.

B.IIT.B.3.d. Potential for Long Residence Tines of Contaninant

Kennedy Entrance has the | east potential for long residence tines
of contam nant, |ess than Kachemak Bay, Kami shak Bay, the Lower Central
Zone, and the Kalgin |Island Area (J. D. Schumacher, personal conmuni -
cation).

B.IIT.B.3.e. Relative Sensitivities of Key Species

It does not seemlikely that pelagic organisnms would be greatly
affected by pipeline laying operations.

B.III.B.4. Kalgin Island Area

B.III.B.4.a. Habitat Location and Type

The habitat in which ichthyoplankton and meropl ankton occur 1is
the pelagic domain of open ocean above the sea floor.

B.III.B.4.b. Use by Key Species Including Life Hi story Stages

The pel agi ¢ donmain of the Kalgin Island Area is used by a
consi derabl e nunber of early life history stages of fishes, shrinps,
and crabs. The fish eggs include those |less than 1 nmmdi aneter and
those about 1 and 2 mm diameter. The fish larvae include Ammodytes
hexapterus, Clupea harengus pallasi, Gadidae, Hippoglossoides
elassodon, Mallotus villosus, and Osmeridae. Earlylife history
stages of pandalid shrinps include Pandalopsiedispar,Pandalus
borealis, Pandalus danae, and Pandalus goniurus. The crabs having
early life history stages in the Kalgin Island Area include Anomura,
Brachyura, Paralithodes camtschatica, Cancer spp., and Chionoecetes
bairdt.

B.III.B.4.c. Seasonality-Critical Periods of Use

Fi sh eggs were observed in the Kalgin Island Area in spring and
SUNMer. Fish larvae were observed in spring, sumer, fall, and
winter. Early life history stages of shrinps were observed in spring
and summer. Early life history stages of crabs were observed in
spring, sumer, fall, and winter.

B.ITI.B.4.d. Potential for Long Residence Tinmes of Contam nant

The Kalgin Island Area has a potential for |long residence tines
of contam nant |ess than Kachemak Bay, Kamishak Bay, and the Lower
Central Zone, but greater than Kennedy Entrance (J. D. Schumacher,
personal commruni cation).
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B.III.B.4.e. Relative Sensitivities of Key Species

It does not seem likely that pelagic organisms would be greatly
affected by pipeline laying operations.

B.1V. Tanker Routes

B.IV.A. Tanker Spills Along Routes

B.IV.A.1. Kachenak Bay

B.IV.A.l.a. Habitat Location and Type

The habitat in which ichthyoplankton and meroplankton occur is
the pelagic donmain of open ocean above the sea floor.

B.IV.A.1.b. Use by Key Species Including Life History Stages

The pelagic domain of Kachemak Bay is used by relatively many
early life history stages of fishes, shrinps, and crabs. The fish
eggs include those less than 1 nm dianmeter and those about 1, 2, and
3 nmdianeter. The fish larvae include Ammodyteshexapterus, Clupea
harengus pallasi, CGadi dae, Hippoglossoideselassodon,Limanda aspera,
Mallotusvillosus, and Osmeridae. Early life history stages of pandalid
shrinmp include Pandalopsisdispar,Pandalus borealis, Pandalus danae,
Pandalus goniurus, Pandalus hypsinotus, Pandalus stenolepis, and
Pandalus montagui tridens. The crabs having early 1life history stages
in Kachemak Bay include Anomura, Brachyura, Paralithodescamtschatica,
Cancer magister, Cancer spp., and Chionoecetes bairdi.

B.IV.A.l.c. Seasonality-Critical Periods of Use

Fish eggs were observed in Kachemak Bay in spring, sumrer, and
fall. Fish larvae were observed in spring, sumrer, fall, and winter.
Early life history stages of shrinps were observed in spring, sumrer,
and winter. Early life history stages of crabs were observed in
Kachemak Bay in spring, summer, fall, and wnter.

B.IV.A.1.d. Potential for Long Residence Times of Contaninant

Kachenmak Bay has the greatest potential for |ong residence tines
of a contaminant relative to Kam shak Bay, Lower Central Zone, Kalgin
Island Area, and Kennedy Entrance (J. D. Schumacher, personal conmuni-
cation).

B.IV.A.l.e. Relative Sensitivities of Key Species

Some general conclusions from bioassay data have been drawn about
relative sensitivities to contaminants (Lois Killewich, personal
communication) : “Pelagic organisnms are nore sensitive than benthos,
and intertidal species are the least sensitive. Among life stages,
immature ones are often nore sensitive than adults, particularly in
the case of crustaceans.” Therefore, these immture stages of pelagic
organi snms nust be considered to be relatively highly sensitive.
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B.IV.A.2. Lower Central Zone

B.IV.A.2.a. Habitat Location and Type

The habitat in which ichthyoplankton and meropl ankton occur is
the pelagic domain of open ocean above the sea floor.

B.IV.A.2.b. Use by Key Species Including Life H story Stages

The pelagic domain of the Lower Central Zone is used by relatively
many early life history stages of fishes, shrinps, and crabs. The
fish eggs include those less than 1 nmdianeter and those about 1, 2,
and 3 nm diameter. The fish larvae include Ammodyteshexapterus,Clupea
harengus pallasi, Gadidae, Hippoglossoides elassodon,Limanda aspera,
Mallotusvillosus, and Osneridae. The early life histories of pandalid
shrimp include Pandalopsisdispar, Pandalus borealis, Pandalus danae,
Pandalus goniurus, Pandalus hypsinotus, Pandalus platyceros, Pandalus
stenolepis, and Pandalus montagui tridens. The crabs having early life
history stages in the Lower Central Zone include Anomura, Brachyura,
Paralithodes camtschatica, Cancer magister, Cancer spp., and
Chionocecetes bairdi.

B.IV.A.2.c. Seasonality-Critical Periods of Use

In the Lower Central Zone of Cook Inlet fish eggs were observed
in spring, sumer, and fall. Fish larvae were observed in spring
sumer, fall, and winter. Early life history stages of shrinps were
observed in spring, summer, and winter. Early life history stages of
crabs were observed in spring, sumrer, and fall

B.IV.A.2.d. Potential for Long Residence Tinmes of Contani nant

The Lower Central Zone has a potential for |ong residence tines
of a contaminant |ess than Kachemak Bay or Kamishak Bay and greater
than the Kalgin |sland Area and Kennedy Entrance (J. D.Schumacher,
personal commruni cation).

B.IV.A.2.e. Relative Sensitivities of Key Species

Sone general conclusions from bi oassay data have been drawn
about relative sensitivities to contaminants (Lois Killewich, persona
communi cati on): “Pel agic organisns are nore sensitive than benthos
and intertidal species are the least sensitive. Amng life stages
imature ones are often nore sensitive than adults, particularly in
the case of crustaceans.” Therefore, these imuature stages of pelagic
organi snms must be considered to be relatively highly sensitive

B.IV.A.3. Kanishak Bay

B.IV.A.3.a. Habitat Location and Type

The habitat in which ichthyoplankton and meroplankton occur is
the pelagic domain of open ocean above the sea floor.
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B.IV.A.3.b. Use by Key Species Including Life H story Stages

The pel agi c domai n of Kamishak Bay is used by relatively nany
early life history stages of fishes, shrinps, and crabs. The fish
eggs include those less than 1 mmdianeter and those about 1 and 2 mm
diameter. The fish larvae include Amnodyteshexapterus,Clupea
harengus pallasi, Hippoglossoides elassodon, Limanda aspera, Mallotus
villosus, and Osneridae. Early life history stages of pandalid shrinp
i ncl ude Pandalus bhorealis, Pandalus danae, Pandalus goniurus, and
Pandalus stenolepis. The crabs having early life history stages in
Kam shak Bay include Anonura, Brachyura, Paralithodescamtschatica,
Cancer magtster, Cancer spp., and Chionoecetes bairdt.

B.IV.A.3.c. Seasonality-Critical Periods of Use

Fi sh eggs were observed in Kam shak Bay in spring, sumer, and

fall. Fish larvae were observed in spring, sumer, fall, and winter.
Early life history stages of shrinps were observed in spring and
sunmmer . Early life history stages of crabs were observed in spring,

summer, and fall.

B.IV.A.3.d. Potential for Long Residence Tines of Contaninant

Kam shak Bay has a potential for |ong residence tines of contam -
nant second only to Kachemak Bay and greater than the Lower Central
Zone, the Kalgin Island Area, and Kennedy Entrance (J. D. Schumacher,
personal communi cation).

B.IV.A.3.e. Relative Sensitivities of Key Species

Sone general conclusions from bi oassay data have been drawn
about relative sensitivities to contaminants (Lois Killewich, personal
comuni cation) : “Pelagic organisnms are nore sensitive than benthos,
and intertidal species are the least sensitive. Anmong life stages,
imature ones are often nore sensitive than adults, particularly in
the case of crustaceans.” Therefore, these immture stages of pelagic
organi snms must be considered to be relatively highly sensitive.

B.IV.A.4., Kennedy Entrance

B.IV.A.4.a. Habitat Location and Type

The habitat in which ichthyoplankton and meroplankton OCCUr S
the pelagic domain of open ocean above the sea floor.

B.IV.A.4.b. Use by Key Species Including Life History Stages

The pel agi ¢ domain of Kennedy Entrance is used by a considerable
nunber of early life history stages of fishes, shrinps, and crabs.
The fish eggs include those less than 1 nmm dianmeter and those about 1,
2, and 3 mmdianmeter. The fish larvae include Ammodyteshexapterus,
Gadi dae, Hippoglossoides elassodon, Mallotus villosus, and Osmeridae.
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Early life history stages of pandalid shrinps include Pandalopsis
dispar, Pandalus borealis, Pandalus goniurus, Pandalus stenolepis,
and Pandalus montagui tridens. The crabs having early life history
stages in Kennedy Entrance include Anomura, Brachyura,Paralithodes
camtschatica, Cancer spp., and Chionoecetes bairdi.

B.IV.A.4.c. Seasonality-Critical Periods of Use

Fish eggs were observed in Kennedy Entrance in spring and summer.
Fish larvae were observed in spring, summer, fall, and winter. Early
life history stages of shrinmps were observed in spring and summrer.
Early life history stages of crabs were observed in spring, sumrer,
fall, and winter.

B.IV.A.4.a. Potential for Long Residence Tines of Contaninant

Kennedy Entrance has the | east potential for long residence tines
of contaninant, |ess than Kachenak Bay, Kamishak Bay, the Lower Centra
Zone, and the Kalgin Island Area (J. D. Schunmacher, personal communi -
cation).

B.IV.A.4.e. Relative Sensitivities of Key Species

Sonme general conclusions from bi oassay data have been drawn
about relative sensitivities to contaminants (Lois Killewich, persona
communi cation) :  “Pelagic organisns are nore sensitive than benthos,
and intertidal species are the least sensitive. Anmong life stages
immature ones are often nore sensitive than adults, particularly in
the case of crustaceans.” Therefore, these immture stages of pelagic
organi sns nust be considered to be relatively highly sensitive.

B.IV.A.5. Kalgin Island Area

B.IV.A.5.a. Habitat Location and Type

The habitat in which ichthyoplankton and meropl ankton occur is
the pelagic domain of open ocean above the sea floor.

B.IV.A.5.b. Use by Key Species Including Life H story Stages

The pel agi ¢ donain of the Kalgin Island Area is used by a
consi derabl e nunber of early life history stages of fishes, shrinps,
and crabs. The fish eggs include those less than 1 nm di ameter and
those about 1 and 2 nm diameter. The fish larvae include Ammodytes
hexapterus, Clupea harengus pallasi, Gadi dae, Hippoglossoides
elassodon,Mallotusvillosus, and Osneridae. Early life history
stages of pandalid shrinps include Pandalopsisdispar, Pandalus
borealis, Pandalusdanae, and Pandalusgoniurus. The crabs having
early life history stages in the Kalgin Island Area include Anomura,
Brachyura, Paralithodes camtschatica, Cancer spp., and Chionoecetes
bairdi.
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B.IV.A.5.c. Seasonality-Critical Periods of Use

Fi sh eggs were observed in the Kalgin Island Area in spring and
summer.  Fish larvae were observed in spring, sumer, fall, and
Wi nter. Early life history stages of shrinps were observed in spring
and summer. Early life history stages of crabs were observed in
spring, summer, fall, and wnter.

B.IV.A.5.d. Potential for Long Residence Tinmes of Contami nant

The Kalgin Island Area has a potential for long residence tines
of contaminant |ess than Kachemak Bay, Kami shak Bay, and the Lower
Central Zone, but greater than Kennedy Entrance (J. D. Schunacher,
personal commruni cation).

B.IV.A.5.e. Relative Sensitivities of Key Species

Some general conclusions from bioassay data have been drawn
about relative sensitivities to contanminants (Lois Killewich, persona
conmuni cation) : “Pelagic organisms are nore sensitive than benthos
and intertidal species are the least sensitive. Anong life stages
imature ones are often nore sensitive than adults, particularly in
the case of crustaceans.” Therefore, these immture stages of pelagic
organi snms nmust be considered to be relatively highly sensitive

B.IV.B. Interference with Fishing Activities

B.IV.B.1. Kachemak Bay

The early life history stages of fishes, shrinps, and crabs are
not subject to fishing in Lower Cook Inlet.

B.IV.B.2. Lower Central Zone

The early life history stages of fishes, shrinps, and crabs are
not subject to fishing in Lower Cook Inlet.

B.IV.B.3. Kenned y Entrance

The early life history stages of fishes, shrinps, and crabs are
not subject to fishing in Lower Cook Inlet.

B.IV.B.4. Kalgin Island Area

The early life history stages of fishes, shrinps, and crabs are
not subject to fishing in Lower Cook Inlet.

B.v. Physical Disturbance

B.V.1. Kachemak Bay

B.V.l.a. Habitat Location and Type

The habitat in which ichthyoplankton and meroplankton occur isS
the pelagic donmain of open ocean above the sea floor.
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B.V.1.b. Use by Key Species Including Life History Stages

The pel agi ¢ domain of Kachemak Bay is used by relatively nany
early life history stages of fishes, shrinps, and crabs. The fish
eggs include those less than 1 nm dianmeter and those about 1, 2, and
3 mmdianmeter. The fish larvae include Ammodyteshexapterus,Clupea
harengus pallasi, Gadi dae, Hippoglossoideselassodon, Limanda aspera,
Mallotusvillosus, and Osneridae. Early life history stages of pandalid
shrinmp include Pandalopsisdispar,Pandalus borealis, Pandalus danae,
Pandalus goniurus, Pandalus hypsinotus, Pan.dabs stenolepis, and
Pandalus montagui tridens. The crabs having early life history stages
i N Kachemak Bay include Anomura, Brachyura,Paralithodes camtechatica,
Cancer magister, Cancer spp., and Chionoecetesbairdi.

B.V.l.c. Seasonality-Critical Periods of Use

Fi sh eggs were observed in Kachemak Bay in spring, summer, and
fall. Fish larvae were observed in spring, sumer, fall, and wnter.
Early life history stages of shrinps were observed in spring, summrer,
and winter. Early life history stages of crabs were observed in
Kachemak Bay in spring, sumer, fall, and winter.

B.v.1.d. Potential for Long Residence Tinmes of Contan nant

Kachenmak Bay has the greatest potential for |ong residence tines
of a contam nant relative to Kami shak Bay, Lower Central Zone, Kalgin
Island Area, and Kennedy Entrance (J. D. Schumacher, personal communi-
cation).

B.V.l.e. Relative Sensitivities of Key Species

Pel agi ¢ organi sns should not be greatly affected by the physical
di sturbance caused by aircraft and boat traffic.

B.V.2. Lower Central Zone

B.V.2.a. Habitat Location and Type

The habitat in which ichthyoplankton and meroplankton occur is
the pelagic domain of open ocean above the sea floor.

B.V.2.b. Use by Key Species Including Life Hi story Stages

The pel agi ¢ donain of the Lower Central Zone is used by relatively
many early life history stages of fishes, shrinps, and crabs. The
fish eggs include those less than 1 mm di aneter and those about 1, 2,
and3mmdi anmeter. The fish larvae include Ammodyteshexapterus,Clupea
harengus pallasi, Gadidae, Hippoglossoides elassodon, Limanda aspera,
Mallotus villosus, and Csmeridae. The early life histories of pandalid
shrinmp include Pandalopsisdispar,Pandalus horealis, Pandalus danae,
Pandalus goniurus, Pandalus hypsinotus, Pandalus platyceros, Pandalus
stenolepis, and Pandalusmontagui tridens. The crabs having early life
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history stages in the Lower Central Zone include Anonura, Brachura,
Paralithodes camtschatica, Cancer magister,Cancer spp., and
Chionoecetes bairdti.

B.V.2.c. Seasonality-Critical Periods of Use

In the Lower Central Zone of Cook Inlet fish eggs were observed
in spring, sunmmer, and fall. Fish larvae were observed in spring
summer, fall, and winter. Early life history stages of shrinps were
observed in spring, summer, and winter. Early life history stages of
crabs were observed in spring, summer, and fall.

B.v.2.d. Potential for Long Residence Tinmes of Contan nant

The Lower Central Zone has a potential for |long residence tinmes
of a contami nant |ess than Kachemak Bay or Kam shak Bay and greater
than the Kalgin Island Area and Kennedy Entrance (J. D. Schumacher,
personal communi cation).

B.V.2.e. Relative Sensitivities of Key Species

Pel agi ¢ organi sns should not be greatly affected by the physical
di sturbance caused by aircraft and boat traffic.

B.V.3. Kennedy Entrance

B.V.3.a. Habitat Location and Type

The habitat in which ichthyoplankton and meroplankton occur is
the pelagic domain of open ocean above the sea floor.

B.V.3.b. Use by Key Species Including Life History Stages

The pel agi ¢ donmai n of Kennedy Entrance is used by a considerable
nunber of early life history stages of fishes, shrinps, and crabs.
The fish eggs include those less than 1 nmmdianeter and those about 1,
2, and 3 nm diameter. The fish |larvae include Ammodyteshexapterus,
Gadidae, Hippoglossoides elassodon, Mallotusvillosus, and Osneri dae.
Early life history stages of pandalid shrinps include Pandalopsis
dispar, Pandalus borealis, Pandalus goniurus, Pandalus stenoleptis,
and Pandalus montagui tridens. The crabs having early life history
stages in Kennedy Entrance include Anomura, Brachyura,Paralithodes
camtschatica, Cancer spp., and Chionoecetes bairdi.

B.V.3.c. Seasonality-Critical Periods of Use

Fi sh eggs were observed in Kennedy Entrance in spring and sumrer.
Fish larvae were observed in spring, summer, fall, and winter. FEarly
life history stages of shrinps were observed in spring and sumrer.
Early life history stages of crabs were observed in spring, sumrer,
fall, and wnter.
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B.v.3.d. Potential for Long Residence Tinmes of Contaninant

Kennedy Entrance has the |east potential for |ong residence tines
of contam nant, |ess than Kachemak Bay, Kami shak Bay, the Lower Central
Zone, and the Kalgin |Island Area (J. D. Schumacher, personal conmuni -
cation).

B.V.3.e. Relative Sensitivities of Key Species

Pel agi ¢ organi sms should not be greatly affected by the physical
di sturbance caused by aircraft and boat traffic.

B.V.4. Kalgin Island Area

B.V.4.a. Habitat Location and Type

The habitat in which ichthyoplankton and meropl ankton occur is
the pelagic domain of open ocean above the sea floor.

B.V.4.b. Use by Key Species Including Life History Stages

The pel agi c donain of the Kalgin Island Area is used by a
consi derabl e nunber of early life history stages of fishes, shrinps,
and crabs. The fish eggs include those less than 1 nmdianeter and
those about 1 and 2 nm diameter. The fish larvae include Ammodytes
hexapterus,Clupea harengus pallasi, Gadi dae, Hippoglossoides
elagssodon,Mallotusvillosus, and Osneridae. Early life history
stages of pandalid shrinps include Pandalopsisdiepar,Pandalus
borealis, Pandalus danae, and Pandalus goniurus. The crabs having
early life history stages in the Kalgin Island Area “include Anomura,
Brachyura, Paralithodes camtschatica, Cancer spp., and Chionoecetes
bairdi .

B.V.4.c. Seasonality-Critical Periods of Use

Fi sh eggs were observed in the Kalgin Island Area in spring and

SUNMer. Fish larvae were observed in spring, sumer, fall, and
winter. Early life history stages of shrinps were observed in spring
and summer. Early life history stages of crabs were observed in
spring, sumer, fall, and winter.

B.V.4.d. Potential for Long Residence Tinmes of Contam nant

The Kalgin |sland Area has a potential for long residence tines
of contaminant |ess than Kachemak Bay, Kami shak Bay, and the Lower
Central Zone, but greater than Kennedy Entrance (J. D. Schunacher,

personal communi cation).

B.V.4.e. Relative Sensitivities of Key Species

Pel agi ¢ organisms should not be greatly affected by the physical
di sturbance caused by aircraft and boat traffic.
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VITI.  CONCLUSI ONS

The objectives of this study have been realized. An extensive
sanmpling and analysis program has provided a |arge body of new obser-
vations on quantitative seasonal changes of eggs and | arvae of fishes
and shellfishes of mmjor economc significance in Lower Cook Inlet.

Early life history stages of inportant conponents of the food webs
of Lower Cook Inlet, Kachemak, and Kami shak Bays, especially fish eggs,
fish larvae, shrinps, and crabs, have been identified, quantified, and
tabul ated. The tenporal and spatial dynamics and distributions of
ichthyoplankters and planktonic stages of shrinps and crabs have been
tabul ated, depicted, and discussed. The tinming and use of areas wthin
Lower Cook Inlet--Kachemak Bay, Lower Central Zone, Kamishak Bay,
Kennedy Entrance, and Kalgin Island Area--by early life history stages
of fishes, shrinps, and crabs have been tabulated, depicted, and eval -
uat ed.

The substantial results of this study can be used in the present
formto answer nmany questions related to managenent of the Lower Cook
Inlet ecosystem These results can also be analyzed in other ways to
support infornmed managenent decisions about questions yet unasked about
resource use conflicts.
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Table 1.

Annotated literature review, fish eggs and |arvae

Ref erences Area of Study

Nature of Study

Specific Features of Interest

Ahl strom 1972 California

Ahlstrom and California
Moser, 1975

Bel | and North Pacific
St. Pierre,

1970

Blackburn, Puget Sound
1973 Washi ngt on
Budd, 1940 Mont er ey Bay,

California

Distribution of Bathy
lagus stilbius, Steno-
brachius leucopsarus,
and four non-Al askan
species in the Calif-
ornia Current Region

Distribution of flat-
fishes in the Calif-
ornia Current Region

Eggs and | arvae of
Hippoglossus hippo-
glossus stenolepis

Ichthyoplankton
survey of Skagit Bay

Devel opnent of eggs
and early larvae of
Parophrys vetulus,
Pleuronichthys
decurrens, Pleuro-
nichthye coenosus,
and three non-Al askan
speci es

[llustrations of planktonic |arvae.

Brief descriptions of planktonic eggs and
| arvae, figures.

Descriptions of eggs and larvae, figures, life
history, and commercial fisheries

Species list, key to elongate fishes (Ammo-
dyti dae, Bathynasteridae, Clupeidae, Engrauli-
dae, GCsneridae, Pholidae, and Stichaeidae),
descriptions of larvae for elongate and

non-el ongate fishes (Cottidae, Hexagrammidae,
and Pleuronectidae), figures.

Descriptions of eggs and |arvae, figures. Eggs
and larvae from the plankton.
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Table 1.

(continued)

Ref er ences

Area of Study

Nature of Study

Specific Features of Interest

Damkaer, 1977

Delacy, Hitz,
and Dryfoos,
1964

Ef renenko and
Li sovenko,
1972

Engl i sh,
1976

Fraser and
Hansen, eds.,
1967

Gorbunova,
1954

Prince WIIliam
Sound, Qulf of
Al aska, Lower
Cook I nl et

Puget Sound,
Washi ngton =«
coast

@l f of Al aska

Al askan waters

North Atlantic

NW Paci fic
Ccean and
Bering Sea

Abundance and distri bu-
tion of zooplankton

Reproduction of several
Sebastes speci es

Intraovarian and

pel agi ¢ |arvae of
some Al askan Sebastes
speci es

Pelagic fish eggs and
| arvae, shrinp and
crab larvae

Larvae of Ammodytidae

Reproduction and deve-
| opnent of Theragra
chalcogramma

Sanpl es taken jointly with RU 424 and collab-
orates with total zooplankton abundance and
distribution.

Descriptions of ovarian eggs, larval descrip-
tions, figures of nine species, and life
history. Eggs and larvae from the plankton.

Descriptions of intraovarian and pel agic |arvae,
figures. Larvae from the plankton.

Keys in table form figures.

Keys and descriptions of larvae, figures.

Life history, descriptions of eggs, |arvae, and
juveniles; brief sections describing |arvae

and juveniles of Gadusmorhuamacrocephalus,
Eleginus gracilis, and Boreogadus saida;
figures.
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Table 1.

(continued)

Ref er ences

Area of Study

Nature of Study

Specific Features of Interest

Gorbunova,
1962

H ckman, 1959

Howe and
Ri chardson
1978

Kobayashi,
1961

Malins, 1977

NW Paci fic
Ccean (?)

Puget Sound
Washi ngt on

NE Pacific
Ccean

Okhotsk Sea,
North Pacific
Ccean

Arctic and Sub-
arctic

Spawni ng and devel op-
ment of Hexagrammidae

Larval devel opment of
Psettichthys melano-
stictus

Characteristics of juv-

enile and adult Cottidae
fi shes.

Larvae and young of
Ptilichthys goodet

Compi l ation of studies
on the effects of pet-
rol eum on marine organ-
i S

Text in Russian, English abstract; descriptions
of enbryonic and |arval devel opnent for Pleuro-
grammus monopterygius, Hexagrammos octogrammus,
Hexagrammos lagocephalus; descriptions of larvae
for Hexagrammos stelleri,Hexagrammos deca~
grammus, and Hexagrammos superciliosus; larval
key and figures.

Descri ptions of
figures.

larvae and early juveniles
Larvae from the plankton.

Conpi l ati on of taxonomic characteristics of 40
genera Oof Cottidae including meristic variation
infin spines, fin rays and vertebrae both from
sanples collected and the literature. Artifi-
cial keys to ecottid genera and speci es.

Text in Japanese, English summaries of descrip-
tions of larvae and young; figures

Various effects on organisms including toxic,
pat hol ogi cal and sublethal, and the metabolism
of petrol eum hydrocarbons by bacteria, algae,
invertebrates, fish, marine birds and manmal s
as well as ecosystens.
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Table 1.

(continued)

Ref er ences

Area of Study

Nature of Study

Specific Features of Interest

McAl i ster,
1963

MIler, 1969
Morris, 1956
Moser, 1967
Moser, 1974

Wor | d-w de

San Juan Is.,
Washi ngt on

Mont erey Bay,
California

Sout hern
California

Sout hern
California

Systematic of GCsneridae
fishes

Life history of
Hippoglossoides
elassodon

Early larvae of four
Sebastes speci es:

S. goodet, S. jordant,
S. paucispinus, and

S. saxicola

Reproduction and devel -
opment of Sebastes
paucigpinis and com
pari son with other
rockfishes

Devel opnent and distribu-
tion of larvae and juve-
niles of Sebastolobus

Synonymi es, descriptions and keys to subfamilies,

genera, species and subspecies, with illustra-
tions and distribution maps for each species.

Life history, descriptions of egg and |arval
devel opment, and photographs. Eggs artifi-

cially spawned and from the plankton, raised
in the Iab.

Descriptions of larvae and figures. Larvae
raised in the |ab.

Descriptions of ovarian eggs and intraovarian
and planktonic | arvae, figures of |arvae and
early juveniles. Larvae from the plankton.

Descriptions of larvae and juveniles, figures.
Larvae from t he plankton.
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Tabl e 1.

(continued)

Ref er ences

Area of Study

Nature of Study

Specific Features of Interest

Mbser and
Ahlstrom,
1974

O Connel |,
1953

Orcutt, 1950

Phillips, 1977 Strait of Georgia

Quast and
Hal |, 1972

Ri chardson
and DeHart,
1975

Ri char dson
and Washi ng-
ton, 1978

Wor | d-w de

California

Mont erey Bay,

California

Al aska

Oregon coast

NE Pacific
Ccean

Systematic investiga-
tions of larval
stages of Myctophidae

Life history of Secor-

paenichthys marmoratus

Life history of
Platichthys stellatus

Taxonomic gui de

Li st of fishes of
Al aska

Larvae, young, and
adul ts of Ptilichthys
goodei

Characteristics of
| arval Cottidae

Descriptions of larvae, figures. Larvae from
the plankton.

Life history, descriptions of unfertilized
egg, larvae, and young; figures. Artificially
spawned eggs, |arvae from the plankton,

Descriptions of eggs, l|arvae, and young; figures,
life history and comercial fishery. Eggs
artificially spawned and reared in the |ab.

Summary of taxonomic characteristics of five
speci es of Oncorhynchus with illustrations to
facilitate rapid identification.

Species lists, distributions, and references,

Descriptions of larvae, young, and adults;
figure of larva. Larvae from the plankton.

Conpi | ati on of taxonomic characteristics and
illustrations of 14 genera of Cottidae taken
in plankton collections off Oegon and 11 gen-
era taken fromthe literature.
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Tabl e 1. (continued)

Ref er ences

Area of Study

Nature of Study

Specific Features of Interest

Saville,
1964

Templeman,
1948

Tr aut man,
1973

North Atlantic

Newf ound! and

Auke Bay,
Al aska

Eggs and | arvae of
Clupeidae

Life history of
Mallotus villosus

Taxonom ¢ gui de

Keys to eggs and |arvae, descriptions and
figures of larvae.

Life history, descriptions of eggs and |arvae;
figures of larvae. Larvae from the plankton.

Met hods of preserving speci mens and description
of characters used in identifying five species
of presmolt Pacific sal non. I ncl udes keys and
illustrations.
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Table 2. Annotated literature review crabs

Ref erences Area of Study Nature of Study Specific Features of Interest
Hart, 1935 Nanaimo, British Larvae of Lophopano- Descriptions of larval stages, and figures of
Col unbi a peus bellus bellus, crabs with larvae simlar to comercially
Hemigrapsisnudis and i mportant speci es.

H. oregonensis

Hart, 1960 Nanaimo, British Larvae of Oregonia Descriptions of larval stages, and figures of
Col unbi a gracilis and Hyas crabs with larvae simlar to comrercially
Llyratus i mportant species.
Hart, 1971 British Colunbia Key to planktonic Fi gures.

| arvae of famlies of
decapod Crustacea

Haynes, 1973 Bristol Bay, Larvae of Chionoecetes Descriptions of prezoea and first stage;
Al aska bairdi and C. opilio figures. Larvae raised at sea and preserved.

Haynes and Kachemak Bay, Distribution of king crab GCeographical, seasonal and diel vertical nigra-

Wng, 1977 Al aska and pandalid shrinp tion of larvae and conparison of water current
| arvae patterns with distribution of |arvae.

Hof f man, 1968 Auke Bay, Al aska Larvae of Paralithodes Descriptions of larval stages and figures.
platypus Larvae raised in the |ab.

Karinen and Auke Bay, Al aska Effects of oil on Modt significant effect of oil on crabs was

Rice, 1974 tanner crabs the autotony of limbs, or death in high

concentrations.
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Table 2.

(continued)

Ref er ences

Area of Study

Nat ure of Study

Specific Features of Interest

Kurata, 1956
1963a

Kur at a,

Kurata, 1963b

Kurata, 1964

Lough, 1975
Marukawa,
1933

Motoh, 1973

Hokkaido, Japan

Hokkaido, Japan

Hokkaido, Japan

Hokkaido, Japan

Newport Bay,
Oregon

Japanese waters

Sea of Japan

Larvae of Paralithodes
brevipes

Larvae of Erimacrus
1genbeckii and
Telmessus cheiragonus

Larvae of Chionoecetes
opilicelongatus and
Hyas coarctatus
alutaceus

Larvae of Paralithodes
camtschatica, P. brev-
ipes and P. platypus

Keys to |arvae of
Cancer magister, C.
productus and C. ore-
gonensis

Descriptions of adult
Paralithodes camtschat-
tea biology and fishery

Larvae of Chionoecetes
opilio

brief English summaries of
Larvae simlar to
speci es.

Text in Japanese,
| arval stages, figures.
comercially inportant

brief English summaries of
Larvae simlar to
speci es.

Text in Japanese,
| arval stages, figures.
comercially inportant

brief English sumaries of
Larvae simlar to
speci es.

Text in Japanese,
| arval stages, figures.
comercially inportant

Text in Japanese, brief English summaries of
larval stages; figures.

I ncludes keys to fanilies, and species of
crabs with larvae sinilar to comrercially
i mportant species.

[llustrations of [arval
tions in English.

stages but no descrip-

Descriptions of larval Larvae

raised in the |ab.

stages; figures.




(continued)

Ref er ences

Area of Study

Nature of Study

Specific Features of Interest

Sundberg and

ovt

Eur eka, Califor-
ni a

Hokkaido, Japan

Kachemak Bay
and Lower
Cook Inlet,
Al aska

Hunbol dt Bay,
California

Larvae of Cancer
magister

Larvae of Paralithodes
camtschatica

Distribution of post-
larval Paralithodes
camtschatica

Larvae of Cancer pro-
ductus

Descriptions of larval stages; figures. Larvae
raised in the |ab.

Descriptions of larval stages; figures. Larvae
raised in the |ab.

Abundance and distribution of post-larval king
crabs sanpled with bottom skinmrer traw and

di ver-operated suction dredge and conparison
bet ween abundance and substrate.

Descriptions of larval stages, figures and com-
parison W th Cancermagieter |arvae. Larvae
raised in the |ab.
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Tabl e 3.

Annotated literature review, shrinps

Ref er ences

Area of Study

Nature of Study

Specific Features of Interest

Al aska Dept.
of Fish and
Gane, 1975
Barr, 1970
Ber kel ey,
1930

G eenwood,
1959

Haynes, 1976

Kachemak Bay,
Al aska

Lower Cook Inl et
Kenai Peninsul a
and Kodi ak Is.

Nanaimo, Briti sh
Col unbi a

Lower Cook Inlet,
Shelikof Strait,
and Kodi ak Is.,
Al aska

Kasitsna Bay,
Al aska

Circulation, ecology,
comercial fishing,
potential inpact

of oil spill, conser-
vation of renewable
energy resources

Commerci al species of
Al askan shrinp

Larvae of Pandalopsis

dispar, Pandalus borea-

lie, P. danae, P.
hypsinotus, P. platy-
ceros

Exploratory research

Larvae of Pandalus
hypsinotus

Pandalus borealis, P. goniurus, P. hypsinotus
and Pandalopsisdispar were the four species
of shrinp caught commercially with the first
two conprising 93% of traw catches. Pandalus
hypsinotus conprises 90% of pot catches. King
crab, Tanner crab and Dungeness crab caught
comercial ly.

Key to species, life history, figures, donestic
and foreign fisheries.

Descriptions of larval stages, and adults,
figures, key to species. First stage larva
raised in the lab, later stages from plankton.

Pandalus borealis, Pandalopeis dispar and
Pandalus hypsinotus were 3 nost abundant
comercially inportant shrinp.

Descriptions of larval stages, figures and
conparison of zoeal stages by other authors.
Larvae raised in the |ab.
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(continued)

Ref er ences

Area of Study

Nature of Study

Specific Features of Interest

Haynes and
1977 Al aska

Cox, 1967

1978 Kachemak Bay,
Al aska

Kachemak Bay

Ivanov, 1965 Russian waters

1971 Russi an waters

1964  Hokkaido, Japan

1969 Seatt ! e,
Washi ngt on
Mbdi n and Crescent City,
California

Larvae of Pandalus
gonturus

Distribution of king

crab and pandalid shrinp

larvae

Larvae of Pandalus

tridens, Eualus maci-
lentus, E. barbatus,
Spirontocaris spina,
Lebbeus groenlandicus

Larvae of Pandalus
goniurus

Larvae of Pandalus
borealis, P. hypsino-
tus and Pandalopsis
coceinata

Larvae of Pandalus

Jjordant

Larvae of Pandalus
Jjordani

Descriptions of larval stages, figures and
conparison of zoeal stages by other authors.
Larvae raised in situ in Rachemak Bay,

Geogr aphi cal , seasonal and diel vertical migra-
tion of larvae and conparison of water current

patterns with distribution of larvae.

First stage illustrated, text in Russian.

First stage illustrated, text in Russian.

Text in Japanese, brief English summaries of
| arval stages, figures.

Descriptions of larval stages, figures and

conparisons of zoeal stages by other authors.
Larvae raised in the |ab.

Descriptions of larval stages and figures.
Larvae raised in the |ab.
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Tabl e 3. (continued)

Ref er ences

Area of Study

Nature of Study

Specific Features of Interest

Needl er, 1938

Price and
Chew, 1972

Rathbun, 1904

Ronholt, 1963

Nanaimo, Briti sh
Col unbi a

Dabob Bay,
Washi ngt on

Arctic Al aska
to Sout hern
California

Sout hern Al askan
wat ers

Larvae of Pandalus
stenolepis

Larvae of Pandalus
platyceros

Adult decapod crusta-
ceans

Expl oratory research

Descriptions of larval stages and figures.
1st and 2nd stages raised in the lab, 2nd to
7th from the plankton.

Descriptions of larval stages and figures.
Larvae-raised in the Iab.

Descriptions, figures, keys and distributions.

Pandalus borealis, Pandalopsis dispar, and
Pandalus hypsinotus were the 3 nost abundant
comercially inportant shrinmp in the Lower Cook
Inlet area.




Tabl e 4. Station locations in 1976-1977.

Chart
Dept h
Station Latitude (N) Longi tude (W (m Locati on
1 58° 53.0' 152° 48.0’ 174 Lower Cook Inlet
2 59° 22.0’ 152° 40.0’ 62 Lower Cook Inl et
3 60° 00.0 152° 10.0’ 58 Lower Cook Inlet
4 60° 40.0° 151" 40.0° 36 Cook Inl et
5 59° 35.0' 151° 49.0’ 36 Qut er Kachemak Bay
6 59° 36.0 151° 18.0° 77 | nner Kachemak Bay
7 59° 30.0¢ 153° 10.0° 35 Lower Cook Inlet
8 59° 14.0° 153° 40.0’ 29 Kam shak Bay
9 59° 02.0° 151° 58.0° 196 Kennedy Entrance
10 58° 52.0’ 150° 51.0° 210 @l f of Al aska
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Table 5. Station locations in 1978.

Dept h
Station Latitude (N) Longi tude (W (m

1 59° 44.0' 151° 04.0’ 36 I nner Kachemak Bay

2 59° 40.0’ 151° 12.0° 64 | nner Kachemak Bay

3 59° 36.0° 151° 18.0’ 79 [ nner Kachemak Bay

4 59° 28.5 151° 32.0 18 Quter Kachemak Bay

5 59° 28.0 151° 44.% 18 Qut er Kachemak Bay

6 59° 34.0’ 151° 32.% 73 Qut er Kachemak Bay

7 59° 39.0’ 151° 48.0’ 29 Quter Kachemak Bay

8 59° 37.0 151° 52.0’ 26 Quter Kachemak Bay

9 59° 33.0' 151° 55.0’ 35 Quter Kachemak Bay

10 59° 29.0’ 151° 51.0 60 Qut er Kachemak Bay

11 59° 34.0° 151° 44.0’ 73 Quter Kachemak Bay

12 59° 31.0 151° 45.0’ 84 Quter Kachemak Bay

13 59° 23.0' 152° 06.0’ 53 Lower Central Cook Inlet
14 59° 20.0° 152° 22.0° 79 Lower Central Cook Inlet
15 59° 22.5% 152° 40.0’ 59 Lower Central Cook Inlet
16 59° 16. 3 152° 49.5 88 Lower Central Cook Inlet
17 59° 15.9 153° 08.5’ 53 Lower Central Cook Inlet
18 59° 26.0 153° 14.0° 37 Lower Central Cook Inlet
19 59" 27.5% 153° 22.0 27 Kamishak Bay

20 59° 20.0° 153° 14. 0 48 Kam shak Bay

21 59° 17.0° 153° 26.0’ 26 Kamishak Bay

22 59° 14.0’ 153° 40.0’ 29 Kam shak Bay

23 59° 15.9 153° 41.0° 27 Kamishak Bay

24 59° 27.0° 153° 34. 0 20 Kamishak Bay

25 59° 38.0 153° 35.0’ 5 Kamishak Bay

26 59° 36.0' 153° 29.0’ 5 Kamishak Bay

27 59° 39.0 153° 26.0’ 5 Kamishak Bay

28 59° 30.0° 153° 10.0 35 Lower Central Cook Inlet
29 59° 32.0 152° 58.0 41 Lower Central Cook Inlet
30 59° 31.0 152° 36.0°" 60 Lower Central Cook Inlet
31 59° 33.0° 152° 14.0’ 48 Lower Central Cook Inlet
32 59° 28.0° 151° 58.0’ 66 Lower Central Cook Inlet
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Table 6. Sanples taken at ten |ocations on seven cruises in four
seasons in Lower Cook Inlet, April 1976 through February 1977.

Spring Sunmer Fal | W nt er
6- 13 6-9 22- 30 8- 15 24- 31 17-29 21-26
Station Apr May May Jul Aug at Feb
1 X X X X X X X
2 X X X X X X X
3 X X X X X X X
4 X X X X X X X
5 X X X X X X X
6 X X X X X X X
7 X X X X X X X
8 X X X X X X
9 X X X X X X
10 X X X X X
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Table 7. Samples taken in 1978 at 32 station Jocations in four areas of Lower Cook Inlet on seven

cruises in three seasons with bongo and neuston nets: X indicates bongo net and 0O
indicates neuston net.

Spring Summer Autumn
19 May- 26 Jun- 11 Jul- 6 Aug- 22 Aug~ 31 Aug- 20 Sep-
Area Station 9 Jun 6 Jul 16 Jul 14 Aug 29 Aug 2 Sep 27 Sep
Inner Kachemak 1 X x X Xo X0 X0
2 X x X X0 X0 X0
3 X x X X0 X0 X0
Outer Kachemak 4 x x =< xo Xe Xe
5 X0 Xo XP
6 X X X X xo Xo Xe
7 X X X X Xo Xe
8 X X X X xo Xs Xe
9 X X X X xo X XP
10 X X X X xo Xo
11 X X X X o X0 Xo
12 X X X X X0 X
Lower Central 13 X X X X Xe
14 X X X X Xe
15 X X X X Xo
16 X X X X Xo
17 X X X
18 X X X XP
28 X X X X0 Xe
29 X X X X0 Xe
30 X X X X0 Xo
31 X X X X0 Xo
32 X X X X0 Xo
Kamishak 19 X X X X0
20 X X X X0
21 X X X X0
22 X X X X0
23 X X X X0
24 X X X X0
25 X X
26 X X
27 X



Table 8. Fishes collected in the Lower Cook Inlet region, April

Fani |y

Fani |y

Fani |y

Fani |y

Fam |y

Fami |y

Family

Fam |y

Fami |y

Family

1976 through Septenber 1978.

Clupeidae — herrings

Clupea harengus pallasi Val enci ennes Pacific herring

Sal moni dae - trouts

Oncorhynchus gorbuscha (Walbaum) pink sal non

Csneridae - snelts

Mallotus villosus (Miller) capelin

Spirinchus thaleichthys (Ayres) longfin snelt

Thaleichthys pacificus (Ri chardson) eulachon

Bat hyl agi dae - deepsea snelts

Bathylagus schmidti (Rass) northern snootht ongue

Myct ophi dae - lanternfishes

Protomyctophumthompsont (Chapman)  bigeye |anternfish

Stenobrachiusleucopsarus (Ei genmann and Ei gennmann) northern
lampfish

Gad idae - codfishes

Gadus sp. Pacific cod
Theragra chalcogramma (Pallas) wal | eye pollock

Zoarci dae - eelpouts

One unidentified species
Macrouridae - rattails

One wunidentified species
CGasterosteidae - sticklebacks

Gasterosteus aculeatus Li nnaeus threespine stickl ebacks
Pungitius pungitius (Linnaeus) ni nespine stickl ebacks

Scorpaeni dae - rockfishes

Sebastes spp. rockfish
Sebastolobus sp.  thornyhead
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Tabl e 8. (cont. )

Fam |y Hexagramm dae - greenings

Hexagrammos spp. greenling
Hexagrammos stelleri Tilesius whitespotted greenling

Family Cottidae - sculpins
Artedius spp. (Type 1 and Type 2)
Clinocottus sp.
Icelinus borealis Gl bert northern sculpin
Leptocottus armatus Girard Pacific staghorn sculpin
Myoxocephalus sp.
Seorpaenichthys marmoratus (Ayres) cabezon
Cottidae ("Cottid 2“ from Blackburn 1973)

Fam |y Agoni dae - poachers

Agonus acipenserinus Til esius sturgeon poacher
Two unidentified species

Fami |y Cyclopteridae - |unpfishes and snailfishes

Eumicrotremus orbis (Ginther) Pacific spiny lumpsucker
Liparis sp. snailfish

Fam |y Bathymasteri dae - ronquils
Fam |y Stichaei dae - pricklebacks
Anoplarchus sp.  cockscomb
Chirolophis sp. warbonnet
Delolepisgigantea Kittlitz giant wy-nouth
Lumpenus spp. prickleback
Lyconectes aleutensis G | bert dwarf wrymouth
Fami |y Ptilichthyidae - quillfishes
Ptilichthys goodei Bean quillfish
Fam |y Pholidae - gunnels
Fam |y Zaproridae - prowfishes
Zaprora silenus Jordan prowfish

Fam |y Amodytidae - sand |ances

Ammodytes hexapterus Pallas Pacific sand | ance

149




Tabl e 8.

Fani |y

Fami |y

(cont. )

Tetragonuridae - squaretails
Pleuronectidae - righteye flounders

Atheresthesstomias (Jordan and G lbert) arrowtooth flounder
Glyptocephalus zachirus Lockington rex sole

Hippoglossoides elassodon Jordan and G lbert flathead sole
Isopsettaisolepis (Lockington) butter sole

Lepidopsetta bilineata (Ayres) rock sole

Limanda aspera (Passas) yellowfin sol e

Lyopsettaexilis (Jordan and G lbert) slender sole
Microstomus pacificus (Lockington) cl over sole

Platichthys stellatus (Pallas)? starry flounder
Psettichthys melanostictus G rard sand sol e
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Table 9. Commercially inmportant species of crab larvae collected
in the Lower Cook Inlet region, April 1976 through
Sept enber 1978.
Order Decapoda
Suborder Reptantia
Section Anomura
Fam |y Lithodi dae
Paralithodes camtschatica (Tilesius) Al aska king crab
Secti on Brachyura
Superfam |y Brachyrhyncha
Fam |y Cancridae
Cancer magister Dana Dungeness crab
Superfam |y Oxyrhyncha
Fam |y Mjidae
Subfanmily Oregoniinae

Chionoecetes bairdi Rat hbun tanner crab
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Table 10. Pandalid shrinp collected in the Lower Cook Inlet region
April 1976 through Septenber 1978.
Order Decapoda
Suborder Natantia
Section Caridea
Fam |y Pandal i dae
Pandalopsisdispar Rathbun side stripe shrinp
Pandalus borealis Krdyer northern pink shrimp
Pandalus danae Sti npson dock shrinp
Pandalus goniurus Stinpson bunpy shrinp
Pandalus hypsinotus Brandt coon stripe shrinp
Pandalus montagut tridens Rat hbun no common nane
Pandalus platyceros Brandt spot shrinp

Pandalus stenolepis Rat hbun no common nane
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Table 11. List of possible fish for egg size categories collected
in the Lower Cook Inlet region, April 1976 through
Sept enber 1978.

<1 mmcategory (0.73 - 0.88 mm

Limanda aspera (Pallas) yellowfin sole

A1 mm category (0.89 - 1.28 mm)

Gadus maerocephalus Tilesius Pacific cod
Isopsettaisolepis (Lockington) butter sole
Parophrys vetulus Girard English sole
Platichthys stellatus (Pallas) starry flounder
Pgettichthysmelanostictus Girard sand sol e

a2 mmcategory (1.30 - 2.54 mm)

Bathylagus schmidti (Rass) northern snpothtongue
Glyptocephalus zachirus Lockington rex sole
Lyopsettaexilis (Jordan and G lbert) slender sole
Microstomus pacificus (Lockington) cl over sol e
Pleuronectes quadrituberculatus Pallas Al aska plaice
Theragra chalcogramma (Pallas) wal | eye pollock

~3 mm category (2.56 - 3.90 nm)

Hippoglossoideselassodon Jordan and G lbert flathead sole
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Table 12. Results of tests of the null hypotheses that seasons and sites
did not differ: % indicates a statistically significant
di fference, P<0.05;Nindicates no difference.

Taxonomic Cat egory Sites Seasons
Fi sh Eggs: <1l mm ¥ *
1 mm N *
Fish Larvae: Ammodytes N N
Clupea N N
Gadi dae N N
Limanda N N
Mallotus * *
Osmeridae ¥ *
Cr abs: Anomura zoea * *
megalopa N %
Brachyura zoea * *
megalopa * *
Cancer magister 1 N N
I ¥ N
111 ¥ N
Cancer spp. I * *
I | * *
L1 N *
| V * *
v N N
megalopa i N
Chionoecetes || N N
Shri nps: P. borealis IV N
P. goniurus V N N
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Table 13. Use by key species and life history stages of six locations in Lower Cook Inlet,

1976- 1977

and 1978.
LOCATI ON
| nner Cut er Lower Kennedy Kal gi n
Kachemak Kachemak Central Kani shak Entrance | sl and
Key Species and 76~ 76~ 76— 76~ 76- 76-
Life History Stages 77 78 77 78 77 7_8_ 77 78 77_ 71
Fi sh Eggs
<1 mm X X X X X X X X X X
vl mm X X X X X X X X X X
"2 mm X X X X X X X X X X
3 mm X X X X
Ammodytes hexapterus
| arvae X X X X X X X X X X
juveniles
Clupea harengus pallasi
| arvae X X X X X
juveniles X
Gadi dae
| arvae X X X X X X
juveniles X X
Hippoglossoides elassodon
| arvae X X X X X X X X X X

juveniles X
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Table 13 continued

Key Species and
Life History Stages

Limanda aspera

larvae
juveniles

Mallotus villosus

larvae
juveniles

Osmeridae

larvae
juveniles

Pandalopsis dispar

stage 1
stage II
stage III
stage IV
stage V
juven:iles

Pandalus borealis

stage I
stage II
stage III

stage IV
stage v

stage Vi
stage VII
juveniles

LOCATION
Inner Outer Lower Kennedy Kalgin
Kachemak Kachemak Central Kamishak Entrance Island
76~ 76— 76- 76~ 76- 76-
77 18 172 18 711 18 11 18 11 77
X X X X X X
X X X X X X X X X X
X X
X X X X X X X X X X
X
X X X X
X X X
X X X X X X
X
§ X X X X X
X X X X X
X X X X X
X X X X X X X X X
X X X X
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Table 13 continued

Key Species and
Life History Stages

Pandalus danae

stage 1
stage I1
stage III
stage IV
stage V
stage VI
juveniles

Pandalus goniurus

stage 1

stage I1
stage III
stage IV
stage V

stage VI
stage VII
juveniles

Pandalus hypsinotus

stage I
stage II
stage III
stage IV
stage V
stage VI
juveniles

LOCATION
Inner Outer Lower Kennedy Kalgin
Kachemak Kachemak Central Kamishak Entrance Island
76- 76- 76- 76- 76- 76-
7 18 11 18 17 18 711 18 71 77
x P X
X
X >
X X X X x x
X X X X X X
X X X X X X X
x X X X
X X X
X
X x
x
x
x
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Table 13 continued

LOCATION

Inner Outer Lower Kennedy Kalgin
Kachemak Kachemak Central Kamishak Entrance Island

Key Species and 76- 76- 76- 76~ 76~ 76-
Life History Stages 7 718 77 78 77 78 77 18 77 77

Pandalus platyceros

stage I

stage II X
stage III

stage IV

juveniles

Pandalus stenolepis

stage 1

stage II

stage III x
stage - IV

stage V

stage VI <
juveniles

L]
P =
P

XX

Pandalus montagui tridens

stage I x x x
stage II <

stage II1I X b
stage IV

juveniles

Anomura

zoea X x X X X X X x x X
megalopa X x X X X X X x x X

Brachyura

zoea x x x X x X x X x P
megalopa X x x X < X x X <

X
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Table 13 continued

LOCATI ON
| nner Qut er Lower Kennedy Kalgin
Kachemak Kachemak Centr al Kani shak Entrance Island
Key Species and 76— 76~ 76- 76- 76- 76-

Life Hstory Stages Zr _78 77 78 77 78 77 78 77 711
Paralithodes camtschatica

stage | X X X X X X

stage I X X X X X X

stage |11 X X X X X

stage 1V X X X X

megalopa X X
Cancer magister

stage | X X X X

stage || X X X X X

stage |11 X X X

stage 1V X

stage V X X

megalopa X X
Cancer spp.

stage | X X X X X X X X X X

stage I X X X X X X X X X X

stage |11 X X X X X X X X X X

stage |V X X X X X X X X X

stage V X X X X X X X X X

megalopa X X X X X X X X X
Chionoecetes bairdi

stage | X X X X X X X X X

stage 11 X X

megalopa X X X X X X X



Table 14. Seasonality-critical periods of use by area during four

seasons in Lower in 1976, 1977, and 1978.

| nner Kachenak Bay

Fi sh eggs

<1 mMm
A1l mm
2 mm
3 mm

Ammodytes hexapterus
Clupea harengus pallasti
Gadidae

Hippoglossoides elassodon
Limanda aspera

Mallotus villosus

Csneri dae

Pandalopsis dispar
Pandalus borealis
Pandalus danae

Pandalus goniurus
Pandalus hypsinotus
Pandalus platyceros
Pandalus stenolepis
Pandalus montagui tridens
Anomura

Brachyura

Paralithodes camtschatica
Cancer magister

Cancer spp.

Chionoecetes bairdi

Cook Inl et

Spring

x X ok

x

X X X X X X X X X

X X X X X X

160

1976-1977-1978

Sunmer Fal | W nt er
X X
X
X
X
X X
X X X
X X
X
X
X
X
X X X
X X X
X
X
X X X
X



Tabl e 14 continued

Qut er Kachemak Bay

Fi sh eggs

<1 mm
vl mm
2 mm
3 mm

Ammodytes hexapterus
Clupea harengus pallasi
Gadidae

Hippoglossoides elassodon
Limanda aspera

Mallotus villosus

Csneri dae

Pandalopsis dispar
Pandalus borealis
Pandalus danae

Pandalus goniurus
Pandalus hypsinotus
Pandalus platyceros
Pandalus stenolepis
Pandalus montagui tridens
Anonur a

Brachyura

Paralithodes camtschatica
Cancer magister

Cancer spp.

Chionoecetes bairdi

1976-1977-1978

Spring Sunmmer Fal
X X X
X X X
X X
X
X X

X
X X
X X
X X X
X X X
X X X
X X
X X
X
X X
X
X X X
X X X
X
X X X
X X X
X X

161

W nt er




Tabl e 14. conti nued

Lower Central Cook Inlet

Fi sh eggs

<1 mm
A1l mm
2 mm
3 mm

Ammodytes hexapterus
Clupea harengus pallasi
Gadidae

Hippoglossoides elassodon
Limanda aspera

Mallotus villosus

Csmreri dae

Pandalopsis dispar
Pandalus borealis
Pandalus danae

Pandalus goniurus
Pandalus hypsinotus
Pandalus platyceros
Pandalus stenolepis
Pandalus montagui tridens
Anonur a

Brachyura

Paralithodes camtschatica
Cancer magister

Cancer spp.

Chionoecetes bairdi

Spring

X X X X

X X X X X X X X X X X

X X X X X X X X

162

1976-1977-1978

Sumer Fal | W nt er

X X

X

X

X

X

X

X

X X

X X

X X X
X

X

X

X

X

X X

X X

X X

X X

X



Table 14 continued

Kamishak Bay

Fi sh eggs

<1 mm
V1 omm
2 mm
43 mm

Ammodytes hexapterus
Clupea harengus pallasi
Gad idae

Hippoglossoides elassodon
Limanda aspera

Mallotus villosus

Csneri dae

Pandalopsis dispar
Pandalus borealis
Pandalus danae

Pandalus goniurus
Pandalus hypsinotus
Pandalus platyceros
Pandalus stenolepis
Pandalus montagui tridens
Anomura

Brachyura

Paralithodes camtschatica
Cancer magister

Cancer spp.

Chionoecetes bairdi

1976- 1977-1978

Spring Sunmer Fal | W nt er
X X X
X X
X X
X
X X
X X
X X
X X X
X X X X
X X
X X
X X
X
X X X
X X X
X X
X X X
X X X
X

163




Table 14 conti nued

Kennedy Entrance

Fi sh eggs

<1 mm
] mm
2 mm
“3 mm

Ammodytes hexapterus
Clupea harengus pallasi
Gadidae

Hippoglossoides elassodon
Limanda aspera

Mallotus villosus

Csneri dae

Pandalopsis dispar
Pandalus borealis
Parndalus danae

Pandalus goniurus
Pandalus hypsinotus
Pandalus platyceros
Pandalus stenolepis
Pandalus montagui tridens
Anomura

Brachyura

Paralithodes camtschatica
Cancer magister

Cancer spp.

Chioncecetes bairdi

Spring

X X X X X

164

1976- 1977-1978

Sunmmer

Fal |

W nt er

X X X X X X

X X X X

X X X X

X X



Table 14 continued

Kalgin [ sl and

Fi sh eggs

<1l mm
]l mm
2 mm
3 omm

Ammodytes hexapterus
Clupea harengus pallasi
Gad idae

Hippoglossoides elassodon
Limanda aspera

Mallotus villosus

Csneri dae

Pandalopsis dispar
Pandalus borealis
Pandalus danae

Pandalus goniurus
Pandalus hypsinotus
Pandalus platyceros
Pandalus stenolepis
Pandalus montagui tridens
Anomura

Brachyura

Paralithodes camtschatica
Cancer magister

Cancer spp.

Chionoecetes bairdi

1976- 1977-1978

Spring Sunmmer Fal | W nt er
X
X
X X
X X
X X
X
X
X
X
X
X
X
X
X X X X
X X X
X X
X X
X X X
X X
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Density per 10 square neters

1976- 1977.
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FISH EGGS/10 SQ M

APR MAY MAY JuL AUG oCT FES

$TATION _SIZE 6-13 €=9 22-30 8-15 24-3117-29 21-26
1 <1 MM 0 0 0 4 .0 0 0
1 MM 0 2 0 1 8 8 8
2 MM 1 2 2 0
3 MM 0 87 96 0 0 0 0
2 <1 MM 0 1 0 2 8 0 0
1 MHM 0 0 12 35 0 0
2 nm 0 1 1 1 0 8 0
3 MM 0 0 1 0 0 0
3 <1 MM 0 0 0 2 0 8 0
1 MM 11 80 281 0 0 0
2 MM 0 11 8 1 () 0 0
3 MM 0 0 () 0 0 0 0
& <1 MM 8 8 0 3 0 8 8
1 MM 3 0 0
2 M 0 0 1 0 0 0 0
3 MM 0 0 0 0 0 0 0
5 <1 MM 0 0 1 438 30 8 8
1 M 1 100 138 90 2
2 nM 0 5 5 0 ) 8 0
3 MM 0 0 3 0 0 0
6 <1 MM 0 0 16 291 21 0 8
1 MM 21 5550 2701 3 1 0
2 mm 2 0 8 8 8 0 8
3 MK 0 0 0
7 <1 MM 0 0 62 290 0 0 8
1 nm 101 96 1485 52 0 0
2 MM ) 1 2 0 8 0 )
3 MM 0 0 0 0 0 0
8 <1 MM 0 144 811 0 0 0
1 MM 938 712 49 0 0 0
zZ nM 18 1 0 o 0 0
3 MM 0 0 0 0 0
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CONTINUATION-FISH

9

10

<

WN R~

WN P~

EGGS/10 SQ M
MM 0 0
MM 1 30
MM 1 3
MM 0 26
MM 0
MM 3
MM 0
MM 0

179

N

14

R W w

N = N O

~ oO0OoO

O OO

[eNeoN »Ne]

QOO O

OO oo




HIP PCCLESSCIDESSPL./710 SC M

APR MAY MAY JUL AUG OCT FEE

STATIGN STAGE 6-13 6-9 22-30 _8-15 _24-31 17-29 21-26
1 L AR 0 0 45 7 0 0 0
Juy 0 0 0 0 0 0 0

2 LAR 0 0 1 2 1 0 0
Juv 0 0 0 G 0 0 0

3 L AR 0 0 0 0 0 0 0
Juv 0 0 0 0 0 0 0

4 LAR 0 0 0 0 1 0 4]
JUV 0 0 0 0 0 0 0

5 LAR c 0 6 1 0 0 0
Juv 0 0 0 0 0 0 0

6 LAR 0 0 0 2 0 0 0
Juy 0 0 0 0 0 0 0

7 LAR 0 0 0 48 0 0 0
Juy 0 ¢ 0 G 1 0 0

8 LAR 0 0 15 0 0 0
Juv 0 0 0 0 0 0

9 LAR 0 0 8 2 (¢] 0
Juv 0 0 0 (] 0 0

10 tAR 0 0 12 0 0
Juv 0 0 0 0 0

GADIDAE/10 SO M

APR MAY MAY JUL AUG ocT FEB

STATION STAGE 6-13 6-9 22-30 8-15 24-31 17-29 21-26
1 LAR 0 26 5 0 0 0 0
Juv 0 0 0 0 G 0 0

2 LAR o 13 2 0 0 0 0
Juv 0 0 0 0 0 0 0
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CONTINUATION-GADIOAE/IC S0 M

3 LAR 0 0 1 ) 0 0 0
JUV 0 C 0 0 0 0 0

4 LAR 0 1 0 0 c 0 0
JUV 0 0 0 0 0 0 0

5 LAR 4] 0 0 1 0 0 0
JUV ¢ 0 0 0 1 0 0

6 LAR 0 0 0 0 0 0 0
Juv 0 0 0 0 0 0 0

7 LAR 0 0 0 ¢ 0 0 0
Juv 0 0 c 0 0 0 0

8 LAR 0 (0] 0 0 0 0
JUV 0 0 0 0 0 0

9 LAR 14 4 4 0 0 0
Juv C 0 0 0 0 0

10 LAR o] 0 0 0 c
Juv 0 0 0 0 0

OSMERIDAE/10 S9 M

APP MAY MAY JuL AUG OCT FEB

STATION STAGE 6-13 6-9 22-30 8-1524-3117-29 21-26
1 LAR 0 0 0 752 659 2 0
Juv 0 0 0 0 0 0 0

2 LAR 0 3 ¢ 571 137 0 29
Juv 0 0 0 0 0 0 0

3 LAR 0 0 0 21 29 0 0
Juv 0 0 0 0 0 0 1

4 LAR 0 0 0 351 0 0 0
JUV 0 0 0 0 0 0 0

5 IAR 0 0 0 368 224 0 1
Juv 0 0 0 0 0 0 0

6 LAR 0 1 0 0 275 0 1
Juv 0 0 0 0 0 0 0
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CONTINUATICN-OSMERIDAE/Z 10 SC M

7

10

MALLOTUS VILLOSUS/10 SO M

LAR
Juv

{ AR
Juv

LAR
Juv

LAR
Juv

STATION

STAGE

1

10

LAR
Juv

LAR
Juv

1AR
Juy

1AR
Juv

LAR
Juv

LAR
Juv

LAR
Juv

LAR
Juv

LAR
Juv

LAR
Juv

0 0 c
o] 0 0
0 0
0 0

0 0

0 0
o] 0
o] 0

APR MAY MAY

6-13 6-9 22-30
5 11 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 C
0 0 0
0 0 0
0 0
0 G

7 0

0 0
0 0
0 0
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CL UPEA HARENGUS PA LLASI /10 SO P

APR PAY MAY JUL AUG OCT FEB

STATICN STAGE 6-13 6€=9 22-30 8-15 24-31 17-29 21-26
1 LAP 0 0 0 0 0 0 0
Juv 0 0 0 0 o) 0 0

2 LAR 0 0 0 0 0 0 0
JUuv 0 0 0 0 0 0 0

3 LAR 0 0 0 0 "~ o 0 0
Juv 0 ) 0 o} 0 0 0

4 LAR 0 0 31 4 0 0
Juv 0 0 0 4] 0 1 0

5 LAR 0 0 0 0 0 0 0
Juv 0 0 0 0 0 0 0

6 LAR 0 0 0 0 0 0 0
Juv 0 0 0 0 0 0 0

7 LAR 0 0 0 c 0 0 0
Juv 0 c 0 0 0 0 )

& LAR C 0 5 0 0 0
Juv 0 0 0 0 0 0

9 LAR 0 0 0 0 0 0
Juv 0 0 0 0 0 (4]

10 LAR 0 0 0 0 0
Juv 0 0 0 0 0

AMMODYTES HEXAPTERUS/10 SO M

API? MAY MAY Jut AUG OCT FESB

STATION STAGE 6-13 &-9 22-30 g=1 5_2 4-=31 17—22 21-26
1 LAR 5 o] 8 0 0 0 0
Juv 0 0 0 0 0 0 0

2 LAR 0 2 30 0 0 0 c
Juv 0 0 0 0 0 0 0

3 LAR 13 28 3 0 0 0 13
Juv 0 0 0 0 0 0 0
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CONTINUATION=-AMMODYTES HEXAPTEPUS/10 SC WM

4

10

I AR
JuvV

LAP
JUuv

LAR
Juv

LAR
Juv

LAR
Juv

LAR
Juv

LAR
Juv

1
0
324

394
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ANUMURA/ZL1O SQ M

APR MAY MAY JutL ALG ocT FEB

STalluN STAGE 6-13 Db-9 22-30 b1l5 4724-31 17-29 21-26
1 LOE 12 346 438 234 854 0 4]
MEG 0 0 0 0 30 0 0

2 L0t 0 199 3363 181 132 17 0
MEG 0 0 0 lo 14 0 0

3 L0k 0 0 25 674 2 0 6
MEG 0 0 0 0 4 1 0

4 0t 0 1 1 15 7 0 0
MEG 0 0 0 i 4 0 0

2 LUE 0 951 777 1084 1170 7 1
MEG 0 0 0 0 3 8 0

b 0k 22 248 7 238 304 0 50
MEG 0 0 0 9 4 0 0

7 10k 0 33 208 550 16 1 0
MEG 0 0 0 0 4 1 0

] 20¢ 47 953 I b 222 1 0
MEG 0 0 0 10 1 0

9 LGE 0 86 547 24 0 0
MEG 0 0 24 1 0 0

10 L0t 0 Ib 12 0 0
MEG 0 G G 0 0

BRACHYURA/Z10 SQ WM

APR tIAY MAY JUL AU G ocT FEB

STATLIUN STAGE 6-13 6-9 22-30 &~15 24-31 17-29 21-26
A LOE 0 274 1479 1216 53 0 0
M6 0 0 0 365 7 0 0

é LUE 0 330 3747 402 231 0 0
MEOG 0 0 0 96 34 0 0

185




CUNTINUATLUN=3RALHYLRAZLIOC S2 M

\r

40

RV =
Meco

LUk
MEG

LUt
Mto

LUt

Mta

LUE
MEG
LGE
MEG

Z0E
FEG

LUE
MEG

Q0

122

186

1529
40

00b

ch4b
69

1340
1554

28
102

4la
i0

- W

o

oQ oNn

o



CANLER MALALSTCK/IU 5° M

MAY MAY JUL AuG FEB
22-30 24=31 17929 21-26

APR

07T

u=15

6-9

6-1=

STAGE

STATILION

ODO00O00

coO0oOoNmM

O~ OO e~

009

QOO

b No e Ro No B ]

000O0O0O

000 ©OOO

11l
1v
MEG

0 0 0 0 0 O

[« Mo N=oNeRe

0000-%0

(=l Bo e Jo Ne

(= NN o Ne N

OO0 O

000O0O0CO

I
il
111
1v
MEG

0 0 0 0 0 O

(o == e ol

000O0O0CO

QOO0 QO0

DO Q

Q00O OQO

000O0O0CO

111
1v
MEG

0 0 0 0 0 O

OCO0O0O00O0

0000O00O

000D QO

Q20O O

[« Neo o Re R lie ]

0000O00O

11
111
1y
MEG

(== o Ne NoNe ]

SO0 0QOQ

OO0 QO™

OMOOOQ

DO QOO

QOO0 Q

ODO0QOO

Il
Iv
MEG

OO0 00 20

000O0O0O

0-1 00 QO

NO DO OO

[o No Bt e e o |

000O0O0O

000O0O0O

il
111

v
v
MEG

0 0 0 O

0000

0000

0000

[ 3o R R ]

(ol eNo N

OO0

11
Ii1
Iv

D20

QO

DO

MEG

187




CUNTANUA TIUN=CANCEK MAGI ST ER/10 S9 M

g i 0 o 0] 0 0 0
11 0 (8] 0 0 0 0
111 0 0 0 2 0 0
1V 0 0 0 0 0 0
v 0 Q 0 0 ¢} 0
MEG 0 4] 0 2 0 0
o] o] 0 0 0 0
? §I 0 0 0 0 0 0
111 0 0 0 0 0 0
1y 0 0 0 0 0 0
Vv 0 0 0 0 0 0
MEG 0 0 0 1 0 0
40 1 0 0 0 0 0
11 0 0 0 0 0
111 0 0 0 0 0
1V 0 0 0 0 0
v 0 0 0 0 0
MEG 0 o] 0 0 0
CANCeR 3PP /10 S¢G M
APR MAY MAY JUL AUG GCT FEB
STATIAUN 5TaAGt 6-13 o©-9 22-30 =15 24=31 17-29 21-26
4 4 0 g 8 3112 0 0 0
1l 0 0 Q 1vel o 0 0
III 0 0 0 89 37 c 0
1v 0 0 u 3 90 0 (4]
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2 1 0 1 0 267 4 0 0
il 0 0 0 369 11 0 0
il 0 0 u 2c L€E8 0 0
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MEG 0 0 ¥} Y] 27 13 0
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APPENDI X C

Density per 1000 cubic neters

1976- 1977.

209




FISH EGGS/74000 CU M

APR MAY MAY Jul AULG ocT FEB

STATI ON S12¢€ 6-13 6~9 22-30 &=-ib 24-31 17-29 21-26
1 <1 MM o] 0 0 b 0 0 0
1 MM 0 1 0] 1 0 0 0

2 MM 1 1 2 0 0 0 0

3 MM 0 51 91 0 0 0 0

2 <1 MM 0 1 0 7 0 0 0
1 MM 0 0 30 118 0 0 0

2 MM 0 2 3 1 0 0 0

3 MM 0 0 1 0 0 0 0

3 <1l MM 0 0 0 2 0 0 0
1 MM 13 123 485 0 0 0 0

2 MM 0 16 14 1 0 0 0

3 MM 0 0 0 0 0 0 0

4 <1 MM 0 0 0 5 0 0 0
1 MM 0 0 6 0 0 ¢} 0

2 MM 0 0 1 0 0 0 0

3 MM 0 0 0 0 0 0 0

9 <1 MM 0 0 2 1566 100 0 0
1 MAM 3 399 3006 320 6 0 0

2 MM 0 21 12 0 0 0 0

3 MM 0 0 7 0 0 0 0

6 <1 MM 0 18 399 43 0 0
1l MM 35 740: 3001 3 1l 0 0

2 MM 3 0 0 0 0 0 0

3 MM 0 0 0 0 0 0 0

7 <1 MM 0 0 172 1451 0 0 0
1 MM 252 275 4125 258 0 0 0

2 MM 0 4 4 0 1 0 0

3 MM 0 0 0 0 0 0 0

8 €L MM 0 449 3526 0 0 0
1 MM 2931 2224 215 0 0 0

2 MM 31 3 0 0 0 0

3 MM 0 0 0 0 0 0
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STATLUN STAGE
1 LAR
JUV
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JuLV
3 LAR
Juv
4 LAR
Juv
) LAR
Juv
6 LAR
Juv
7 LAR
JuV
8 LAR
JUV
9 LAR
Juv
10 LAR
JUV

GADIDAE/ 1000 CU M

STATION STAGE

1

LAR
Juv

LAR
JUV

APR MAY MAY JuL AUG ocT FEB

6-13 6-9 22-30 b-1»24-31 17-29 21-20

0 0 43 5 0 0 0

0 0 0 0 0 0 0

0 0 1 7 1 0 Q

0 0 4] 0 0 0 0

0 0 0 0 0 0 0

0 0 U 0 0 0 0

0 0 0 0 1 0 0

0 0 0 u 0 0 0

0 0 13 4 0 0 0

0 0 (] 0 0 0 0

0 0 0 3 0 0 0

0 0 0 0 0 0 0

0 0 0 2309 0 0 0

0 0 f} V) 1 0 0

0 0 66 0 0 0

0 ¥ Q 0 0 0

0 0 4 1 0 0

0 0 0 0 0 0

0 0 11 0 0

0 0 U 0 0
APR MAY MAY JUL AU G ocT FEB

6-13 6-9 22-30 u-15 24-31 17-29 21-26
0 15 4 0 0 0 0

0 0 0 0 0 0 0

0 24 4 0 0 0 0

0 0 U 4] 0 0 0
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CUNTINUATIUN=-GADLIDAEZLOO00 CU M

3

10

OSMERIDAE/1000 CU M

L AR
JUV

LAR
Juv

LAR
Juv

LAR
JUV

LAR
Juv

LAK
Juv

LAR
Juv

LAR
JUV

STATION STAGE

1

LAR
JUV

LAR
Juv

LAK
Juyv

LAR
JUV

LAR
JUv

L AR
JUV

0 0 2 0 0 0 0
0 0 0 0 0 0 0
0 1 0 0 0 0 0
0 0 u v} 0 0 0
0 0 0 4 0 0 0
0 0 0 0 3 0 0
0 0 [0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0

0 0 0 0 0 0

9 3 2 0 0 0
0 0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

APR MAY MAY JuL AU G CT FEB

6-13 6-9 22-30 8«15 24-31 17-29 21=26
0 0 0 501 404 1 0
0 0 o 0 0 0 0
0 5 0 1904 195 0 42
0 0 G 0 0 0 0
0 0 0 26 61 0 0
0 0 0 0 0 0 1
0 0 0 586 0 0 0
0 0 0 0 0 0 0
0 0 0 1315 746 0 2
0 0 o 0 0 0 0
0 2 0 0 550 0 1
0 0 0 0 0 0 0
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CONTINUAT 1UN-USMERIUAE /71000 CU M

7

10

LAR
JUy

LAR
JUV

LAR
JUVv

LAR
Juy

MALLOTUS VILLOSUS/1000CU

STATION STAGE
1 LAR
Juy
2 LAR
JUV
3 LAR
JUV
4 LAK
Juv
5 LAR
Juyv
6 LAR
JUuy
7 LAR
JUV
8 LAR
Juyv
9 LAR
JUV
10 LAR
Juv
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o} 0 G 294 17 6 2
0 0 0 0 0 0 0
0 G 7 7 0 0

0 0 0 0 0 0

0 0 103 42 1 2
0 0 o] 0 0 0
0 ¢] 229 12 0
0 0 0 0 0

M
MAY MAY JuL AU G ocT FEB

6-13 6-9 22-30 8=1% 24-31 17=-29 21-26
4 b 0 1670 143 10 0
0 0 0 0 0 0 0
0 0 0 2110 121 13 0
0 0 0 0 1 0 0
0 0 s} 417 24 0 0
0 0 0 0 0 0 0
0 0 0 687 2 0 0
0 0 0 0 0 0 0
0 0 0 1999 907 0 2
0 0 0 0 0 0 0
0 0 0 19 2766 2 0
0 0 0 0 0 0 1
0 0 Q0 1495 44 0 0
0 0 0 0 0 0 0
0 0 174 424 24 0

0 0 0 0 0 0

5 0 85 42 0 0
0 0 0 0 0 0
0 0 81 11 0
0 0 0 0 0



CLUPE A BAK ENGUSPALLASIZLIOO0CUM

APR MAY MAY JulL AUG ocT FEB

STATLON >1AGc o=-13 6-9 22-30 b-15 24%=-31 17-29 21-26

1 LAR 0 o] 4] 0 0 0 0

JUV 0 0 o] 1] 0 0 0

2 LAR 0 0 /] 0 0 0 0

JUV 0 0 0 0 0 0 0

3 LAR 0 0 0 0 0 0 0

JUV 0 0 0 0 0 0 0

4 LAR 0 0 0 52 4 0 0

JUvV 0 0 0 0 0 2 0

) LAK 0 0 0 0 0 0 0

Juy 0 0 0 0 o 0 0

6 LAR 0 0 0 0 0 0 0

Juv 0 0 0 0 0 0 0

7 LAR 0 0 0 0 0 0 0

JUV 0 0 0 ¥ 0 0 0

8 LAR 0 0 22 0 0 0

Juv 0 0 0 0 0 0

4 LAR 0 0 0 0 0 0

JUV 0 0 0 0 0 0

10 LAR 0 0 0 0 0

JUV 0 u 0 0 0
AMMUDYTES HEXAPTERUS/10Q0.U M

APR MAY nAY JUL AUG acr FEB

ST ATIUN S5TAGe 6-13 G—Q 22-30 B=15 24-31 17-29 21-26

1 LAR 4 0 g 0 0 0 0

Juu 0 0 0 0 0 0 0

2 L AK 0 4 76 0 0 0 0

Juv o 0 0 0 0 0 0

3 LAR 16 43 b v 0 0 37

JuUV 0] 0 0 0 0 0 0
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CONIINUATIUN=AMMUDYTESHEXAPTERUS/100U0 CU M

4 LAR 0 2 Lz 0 0 0 1}
JUV 0 0 0 o 0 0 0
) LAR 1 1296 344 0 0 0 I b
JUV 0 0 0] 0 0 0 0
b LAR 17 529 1 0 0 0 31
JUV 0 0 0 0 0 0 0
7 LAk 22 2 68 0 0 0 0
Juv 0 0 o J 0 0 0
b LAR 145 29 0 0 0 0
JUvV 0 0 0 0 0 0
9 LAk 1 1 0 0 0 0
JUV 0 0 0 0 0 0
10 LAR 1 0 o 0 0
Juv 0 0 0 0 0
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ANUMURA/ 1 UU0 CU M

STATLUN STAGE
1 LOE
MeG

2 (e
MEG

3 LOE
MEG

4 L0t
MtG

b L0E
MEG

6 Z0E
MEG

7 LUt
MEG

b LUE
MEG

9 L0E
MEG

iv LOE
MEG

BRACHYURA/Z1000 Cu M

STATLON

STAGE

1

L0k
MEG
LUE
Me6

APR MAY
6-13 b-9
10 203
0 0
(0] 375
0 0
o] 0
0 0
(0] 1
0 0
o 38095
o] 0
3a 330
0 0
(0] 95
0 0
146
0
(0] 66
0 0
o]
0

APR MAY
6-13 6-9
0 161
0 0
0 623
o] 0
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MAY JUL AUG ocT FEB
22-30 8=-1924=-3117=-29 21-26
417 356 224 0 o
0 0 19 0 0
B40Y 602 189 26 V]
4] 55 20 0 0]
44 6li 4 0 18
0 ¢ 9 2 0
2 29 8 0 0
0 2 4 0 0
1726 3871 3699 21 2
0 0 10 22 0

b 326 609 0 71

0 i3 8 0 0
577 2151 33 3 0
0 0 7 3 0
2980 69 653 2 0
0 0 30 2 0
273 21 0 0
12 1 0 0

20 12 0 0

0 0 0 0
MAY JUL AUG ocT FEB
22-30 6=-15 24-31 17-29 21-26
1409 811 32 0 0
G 244 4 0 0
9418 1340 330 0 0
0 3ae 48 0 0
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APPENDI X D

Density distributions per 10 square meters

for four seasons. 1976-1977.
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APPENDI X E

Density distributions per 10 square meters

for one year, 1976-1977.
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APPENDI X F

Density per 10 square meters, 1978.
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Density per 1000 cubic neters for 1978 neuston net sanples.
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Temporal changes over three seasons in species conmposition

and density in four areas, 1978.
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APPENDI X K

Tenporal changes over three seasons

of relative abundance of life history stages

in four areas, 1978.
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